                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                gth of the sheaf beyond the inner one, till the circumference is com- 
pleted, when it should be examined, and where any sheaf presses too hard 
upon another, it should be relieved, and where there is slackness, another 
sheaf should be introduced. Keeping the circumference of the stack on 
the left hand, the stacker lays the sheaves upon the outside row round 
the stack, putting each sheaf with his hands as close to the last set one as 
he can get it, and pressing each sheaf with both his knees, as represented 
at , fig. 421. When the outside row is thus laid, an inside one is made, 
with the butt end of the sheaves resting on the bands of the outside row, 
therehy securing the outside sheaves in their places, and at the same time 
filling up the body of the stack firmly with sheaves, as seen atz. A few 
more sheaves may be required as an inmost row still, to fill up and make 
the heart of the stack its highest part. It is of immense benefit to a stack 
to have its center well filled with sheaves, as it is the heart-sheaves which 
retain the outside ones in their places with an inclination downward from 
the center to the circumference ; and this position of the outside sheaves 
is necessary to prevent the rain finding a passage along the straw into the 
very heart of the stack, where, of course, it would find its way easily, 
were the sheaves to lie with an inclination downward to the center of the 
stack, and where it would soon spoil the corn. The sheaves are then said 
to take in pen-wet. The number of rows required to fill the body of a 
stack depends on the length of the straw and the diameter of the stack. 
In crops of ordinary length of straw, such as from 44 to 5 feet, a stack of 
15 feet diameter is well adapted; and 1 inside row, along the bands of the 
outside one, with a few sheaves laid across one another in the center, will 
make the stack completely hearted. Where much wheat is raised, and 
which often reaches from 5 to 6 feet in length, the stack should be 18 feet 
in diameter, to give room for hearting. In a stack of 15 feet, the breadth 
is rather too much for the plowman to fork heavy sheaves across to the 
stacker, when the stack attains a certain hight, and when the load in the 
cart becomes low; and the stacker should always receive the sheaves 
within his reach, as he cannot rise from his knees to take them without 
much loss of time, and risk of making bad work. To expedite the build- 
ing, a field-worker & should stand on the stack, to pitch the sheaves with 
a short fork to the stacker in the position they are wanted by him, to save 
him the trouble of turning them, as the sheaf Z is shown in the cut. By a 
little management, the field-worker may receive every sheaf as the plow- 
man pitches it from his fork upon her fork, and prevent it falling upon the 


stack until she throws it in its proper position beside the right hand of 
(809) 


394 THE BOOK OF THE FARM—AUTUSIN. 








the stacker ; and in doing this she should not give him more sheaves than 
1 by 1 as he builds them; nor should she receive them faster from the 
plowman than the stacker can build them, for no time is gained, but lost, 
in piling more sheaves upon the stack than the stacker can dispose of. 
The proper relative positions of the plowman m and the field-worker J, for 
thus giving and receiving the sheaves, are endeavored to be represented 
by those figures mn the cnt. 

(2253.) As every cart is unloaded, the stacker descends to the ground, 
by means of a ladder, and trims the stack, by pushing in with a fork the 
end of any sheaf that projects farther than the rest, and by pulling out any 
that may have been placed too farin. It seems to be considered necessary 
to make the stack swell out as it proceeds in hight, if we may judge from 
common practice; but it is vot necessary to swell it out in the building, in 
order to throw off the drops of rain from the eaves—for the spreading of 
the eaves by the stack itself, in settling down after it has been built for a 
few days, is quite suthcient to throw off the drops. The leg of the stack 
may, therefore, be carried up nearly perpendicular. 

(2254.) As the stack rises in hight with cart-load after cart-load,. the 


- d e . 
trimming cannot conveniently be done with a fork ; a thin, flat board, about 


20 inches in length and 10 inches broad, nailed firmly to a long shaft, is an 
appropriate instrument for beating in the projecting ends of the sheaves, 
and giving the body of the stack a uniform roundness. A stack of 15 feet 
in diameter should ultimately stand 12 feet high in the leg; and'an allow- 
ance of 1 foot, or 1} feet, for subsidence, after the top is finished, accord- 
ing to the firmness of its building, is generally made. The hight is meas- 
ured with the ladder, and, allowing 2 feet for the hight of the stathel, a 15- 
feet ladder will just give the required measure of the hight cf the leg be- 
fore the top is set on. The eaves of the stack are formed according to the 
mode in which it is to be thatched. Ifthe ropes are to be placed lozenge- 
shaped, the row of sheaves which forms the eaves is placed a little within 
the topmost outside row; and, after the top is fully finished, its slope will 
be the same as that of a roof—namely, 1 foot less of perpendicular hight 
than half the diameter. In finishing the top, every successive row of 
sheaves is taken as much farther in as to give this requisite slope; and the 
beveled bottoms of sheaves, as they stand in the stook, answer this purpose 
well—the hearting being particularly attended to in every row, till the 
space in the center of the stack is limited to an area upon which 4 sheaves 
can stand with their tops uniting, and their butt-ends spreading out to give 
a conical form to the top; and these sheaves are kept firm im their place 
against gusts of wind with a straw-rope wound round them and fastened 
to the sheaves below. lf the thatching is made with heavy ropes, running 
from the top of the stack to its eaves, the eaves-row of sheaves is made to 
project 2 or 3 inches beyond the upper row of the body of the stack, and 
the slope of the top is formed from the point of projection of the caves, 
and the top finished as in the other mode. The field-worker remains on 
the top as long as she has footing to hand the sheaves to the stacker.— 
Thus, as one stack ts finished, another is founded on the adjoining stathel, 
and, as one is finished on a stool of straw, another stool should be ready to 
have another founded upon it. 

(2255.) There is seldom leisure to thatch stacks as long as there is corn 
to carry in, and the finer the weather the less leisure will be found. A 
damp day, however, which prevents leading, answers very well for thatch- 
Ing, as the straw is not the worse of being a little damp; but in heavy rain 
it would be improper to thatch and cover up so many wet ends of sheaves 


as the top of a stack contains. But, before thatching can be carried on, 
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preparations should be made for it some time before—that is, straw should 
be drawn in bundles, and ropes twisted ready to be used; and a rainy day 
in harvest cannot be better appropriated than to such purposes. The straw 
is drawn in handsful out of one another, till the individual straws become 
parallel, when the handsful are carefully laid together till as much as a 
thick bundle is drawn, and the bundle is then tied in the middle with a 
iece of straw-rope, which is the quickest mode, or with a thumb-rope. 

(2256.) Straw is twisted into rope with different instruments and in dif- 
ferent styles. The simplest instrument is the old-fashioned throw-crook. 
It is used in this way: The left hand holds by the ring at the end of the 
shank, and round the point of the head is received a wisp of straw from 
the person who is to let it out to be spun. The right hand holds the 
middle of the shank loosely, and causes the head to revolve round an 
axis, formed by the imaginary line between the head and ring, and the 
twister walks backward while operating with the instrnment. The person 
who lets ont the straw sits still on a stool, or on bundles of straw, and, 
using the left hand nearly closed, restrains the straw in it till sufficiently 
twisted, and then lets it out gradually, while the right hand supplies the 
straw in equal and sufficient quantities to make the rope equal throughout, 
the twister taking away the rope to the requisite length as fast as the spin- 
ner lets it ont. The spinner then winds the rope firmly on his left hand 
in an ovoidal ball, the twister advancing toward him, as fast as the spinner 
coils the rope, with a hold of the end which secures the ball firm. In the 
Borders the spinner lets out the straw with both hands, while stooping 
with his head down and his back turned to the twister; but the repe made 
in this manner 1s always thick and rough, compared to the other mode.— 
A woman is usually employed as the twister, and a man as the spinner. 
It is great ease to the left hand of the twister to have the crook fastened 
round her middle with a piece of stout straw-rope. The best sort of straw 
for rope is that of the common or Angus oat, being soft and pliable, and it 
makes a firm, smooth, small rope. An ordinary length of a straw-rope 
may be taken at 30 feet. Counting every interruption, a straw-rope of 
this length may take 5 minutes in the making—that is, 120 ropes in 10 
hours: a man’s wages 20d., and a woman’s 10d., making together 2s. 6d., 
will make the cost of twisting a single rope just 1 farthing. Straw-ropes 
are twisted in quite a different way, with a machine similar to the one used 
by rope-makers to twist their cords. In using it the twister sits still, 
while the spinners carry the straw under their arm, and move backward 
as they let out’ the straw. The spinners then wind the rope upon 
the left hand, and advance, during the winding, toward the machine, 
where they are ready to begin to spin again. Usually 3 spinners let 
out to 1 twister, and as they can spin as fast with this machine as with 
the crook, the cost of making each rope will be less than that given 
above; but an inconvenience attends the use of this twister—when one 
of the spinners breaks his rope, he is thrown out of work till the others 
begin a new rope; and all the spinners must let out with the same ve- 
locity, otherwise one will make a longer or a harder-twisted rope than 
the other. : E 

(2258.) Itis the duty of field-workers to fetch bundles of straw and 
straw-ropes to the thatchers as they are wanted. 

(2259.) Having the materials ready—drawn straw and straw-ropes—the 
covering or thatching of a stack is done in this manner: On the thatcher 
ascending to the top of the stack by means of a ladder, which is immedi- 
ately taken away, a bundle or two of straw is forked up to him by his as- 


sistant, a field-worker, and which he keeps beside him behind a graip, as 
(811) 
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noticed in covering the hay-stack (2134). The straw is first laid upon the 
eaves, beyond whieh it projects a few inches, and then in an overlapping 
manner upward to the top. Where a butt-end of a sheaf projects, it should 
be beaten in, and, where a hollow occurs, it should be filled up with a ht- 
tle additional straw. In this manner the straw is evenly laid all round the 
top of the stack to the spot where the thatcher began. Suppose he has 
laid the covering ou the top of the stack, fig. 422, all round to the line from 
a to b, before closing up 
which he makes the top 
a, consisting of a small 
bundle of well-drawn long 
straw, tied firmly at one 
end with a piece of cord; 
the tied end is cut square 
with a knife, as shown at 
a, and the loose end is 4 PAA 
spread upon the covering ME Boe AOAN 
and forms the finishing to feasts = a | 
it. To secure the top in 
its place, a straw-rope 
is thrown down by the 
thatcher from a to d, the 
end of which his assistant 
on the ground fastens to 
the side of the stack.— 
After passing the other 
end of the same rope 
round the top, he throws 
it down:in the same direc- 
tion, where it is also fast- 
ened to the stack. In like 
manner, he throws down THE LOZENGE MODE OF ROPING THE COVERING OF A STACK. 
both the ends of a rope 
from a to c, where they are also fastened by the assistant. These 2 ropes 
are seen ate and f. Having thus secured the top, the thatcher closes in 
the covering from a to b, when the ladder is placed to receive him. Tak- 
ing the ladder to c, he inclines its top over the covering of the stack, and 
secures its lower end from slipping outward by a graip thrust against it 
into the ground, He then mounts and stands upon the ladder at the re- - 
quisite hight above the eaves at c, and there receives a number of ropes 
from his assistant, which he keeps beside him, between the ladder and the 
stack. Holding on by the end of a coil of rope, he throws the coil from 
where he stands at c down in the direction of d, to his assistant, who, tak- 
ing it in hand, allows the thatcher to coil it up again upon his hand, with- 
out ruffling the covering of the stack, till of sufficient length to be fastened 
to the side of the stack. The thatcher then throws the other newly coiled 
end in the same direction of d, where, on his assistant taking hold of it, 
the thatcher retains the rope in his hands by the double, and places it in 
its position at g, a little way below e, and keeps it in its place till the as- 
sistant pulls it tightly down and makes it fast to the stack like the other 
end. Thus the thatcher puts on every rope below g, till the last one on 
that side has reached hk. He then takes the ladder to d, where he puts on 
every rope below f, till they reach the last one, ^. Ropes thus placed from 
opposite sides of a stack cross ech other in the diamond or lozenge shape 
represented in the figure. It will be seen that a windy day will not an- 
(812) j 
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swer for laying on the covering of stacks. To give the thatch-straw a 
smoothness, it should be stroked down with a long, supple rod of willow; 
and to give the ropes a firm hold, they should receive a tap here and there 
with the fork, while the assistant is pulling the last end tight. The thatch- 
er is obliged to throw down the rope at first coiled, and to coil up again 
the second end before it is thrown down, because the loose ends of straw- 
ropes would not descend within reach of the assistant. The ends of the 
ropes are fastened to the stack by pulling a handful of straw from a sheaf 
a little out of the stack, and winding the rope round it; and the knot thus 
formed is pushed between the rope and stack, and keeps the rope tight — 
On such a stack, which is 15 feet diameter at the base, 17 feet diameter at 
the eaves, 12 feet high in the leg, and 6} feet high in the top, 10 ropes on 
each side are quite sufficient to rope it. 

(2260.) It is seldom that the covering of a stack is finished when the 
straw and ropes are first put on—the stack being placed beyond danger, 
others are covered to the same state, and the finishing is left till more leis- 
ure is found; and, indeed, all the stacks to be early threshed seldom re- 
ceive the finishing work at all. Many farmers only finish the outside rows 
of stacks. However, as I am speaking of the subject just now, I shall de- 
scribe the finishing process at once. An eaves-rope, 4 J, fig. 422, is spun 
long and strong enough to go round the stack. Wherever 2 ropes from 
opposite directions cross at the eaves-rope, they are passed round it, and, 
being cut short with a knife, are fastened to the stack, immediately below 
the projecting part of the thatch over the eaves. Thus the 2 ends of all 
the 20 ropes are fastened to the stack, and the thatch is cut with a knife 
round the eaves, in the form shown from d by b to c. 

(2261.) Another mode of roping the covering of a stack is shown in fig. 
423, where the covering being put as described above, ropes are put over 
the crown of the stack all round, 
from a to b, a to c, a to d, &t.— 
These ropes, at their crossing over 
the top, are fastened together by a 
rope, which is tied above them, and 
cut off in the form of a rosette, as 


Fig. 423. 
a 


Hy 






at a. The ropes which cross these Pi 1 WN 
are either put on spirally from the LEFT NWA 
. ° JAANA LAN M oan CTR 
top 4, till they terminate at d, or AR I, TNN ANDA 
° $ f ide Ad, patel —S RES 
put on separately in bands, paral- ain Fiala hata SR an’ 


lel to the eaves-rope e f. In either == =e 
case they are twisted round each z a 
crown-rope, from the top to the £ ae 
eaves, as # is seen twisted round, £ = eS 
ad,a cs and a b, by 8» till it reach- THE NET WORK MODE OF COVERING AND ROPING 
es the point 4 again. The crown- i BTR 
ropes, such as a b, a c, and à d, are 
made to pass round the eaves-rope e f, and fastened to the stack under the 
projecting covering; and the covering is cut short round the eaves, from 
eto f, in the manner described above. This mode of roping, though re- 
quiring fully more ropes than the last, perfectly secures the thatch against 
the strongest winds ; though the crown-ropes may be fewer in number than 
shown in the figure. 

(2262.) There is still another mode of roping the covering of a stack, 
and it is applicable to the heads of all stacks whose eaves are formed of a 
row of sheaves projecting beyond the body of the stack. It is shown in 


fig. 424, and isin common use in Berwickshire. The first thing done is 
(813) 
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to put a strong eaves-rope round the stack, below the projecting row of 
sheaves from ato &. The straw is then put on much the same way as be- 
fore described, but rather thicker, and it projects farther beyond the eaves. 
The tops of the finishing sheaves 
of the stack are pressed down, 
and a rather large, hard bundle 
of short straw is placed upon 
them, to serve as a cushion for 
the ropes to rest upon, and which 
is put on after most of the cover- 
ing has been laid on. The thatch- 
er then perches himself upon the 
top of the hard bundle, where he 
receives the ropes as they are 
wanted, and, on being thrown to 
him, he catches them readily on 
the point of a long fork. Some THE BORDER METHOD OF COVERING AND ROPING 
dexterity is required to throw a A CORN-STACK. 

coil of straw-rope to the top of a 

stack. The best position to do it is to stand as far from the stack as to see 
the thatcher fully in the face, and clear of the head of the stack; then, to 
take the coil by the small end, pitch it upward with a full swing of the arm 
toward the thatcher’s feet, and he will catch it firmly on the prongs of the 
fork; if aimed to a higher level, the fork will be almost certain of missin 
it—the critical position of the thatcher not allowing him to turn his body, 
but only to move his arms. Uncoiling the half of a rope, the thatcher 
throws it past the eaves to his assistant, who fastens that end, and while 
this is doing he throws the other half of the coil down in the opposite di- 
rection, across the top of the stack, to another assistant, who fastens it to 
the stack at the opposite side: 1 assistant may suffice, by tying first one 
end of the rope, and then the other; but, with 2 assistants, this mode of 
roping is conducted with great celerity. Thus, rope after rope is thrown, 
to the number of 30, before the top of stack is sufficiently roped, as seen 
in the figure, from c to d, e, f, &c. The rupes, where they cross at the 
top, are tied together with a piece of straw-rope, to prevent their slipping 
off. The difficult part of this mode of roping is in finishing the eaves— 
which, if well done, looks remarkably neat, but, if otherwise, is apt to have 
a slovenly appearance. In finishing, the ends of the ropes are loosened 
from the stack, and passed between the eaves-rope and stack, and, on be- 
ing bronght upward, are passed behind the ropes themselves, about 8 or 9 
inches above the eaves-rope. The end of the first rope, suppose c d thus 
fastened, with the part of the covering which projects beyond the eaves, 
are brought along the face of the eaves, and the second rope c e is placed 
over them before it is passed below the eaves-rope and turned upward, and 
passed behind itself. The end of the first rope, that of the second, and the 
projecting covering, are then all brought along the face of the eaves, and 
the third rope c f is placed over them, and treated hke the 2 preceding, 
and thus all the way round the stack with both ends of the 30 ropes. The 
last finish is made by bringing the ends of the 2 or 3 last ropes along the 
face of the eaves, behind the 2 or 3 first ropes. It will be cbserved that, 
while the end of one rope ‘fails to go beyond its length, the end of another 
rope is gained, so that the band of ropes along the face of the eaves re- 
mains about the same breadth round the stack. The ropes between the 


eaves and top are held down by 4 or 8 ropes, a h b, gi, k 1, which are so 
(814) 


Fig. 424. 
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thrown across as to quarter the top of the stack, and their ends are fastened 
to the eaves-rope. 

(2264.) There are still other modes of thatching stacks, such as sticking 
in handsful of straw into the butt-end of the sheaves, and keeping them 
down with stobs of willow, or with tarred twine, both in imitation of the 
thatching of cottages; and they are modes in which the use of straw-ropes 
are dispensed with altogether. Whichever may be the plan adopted, the 
chief object should be to secure the corn in the stack in a dry state, with 
the least trouble and expense. Of all the modes in practice, I see none 
more eflicient and better-looking than the lozenge-shaped roping of fig. 
421. s 

(2264.) Where rough grass is found on a farm, such as on a bog which 
is partially dry in summer, I would suggest its being mown and sheafed, 
for covering stacks. A day or two spent in mowing such grass, after the 
harvest is over, are well spent, even at the rate of wages and food of ordi- 
nary harvest-work. Not only does this stuff save the drawing of good 
straw where it is scarce, but of itself forms good covering for stacks which 
are soon to be threshed; and, by the time it has served the purpose of 
thatch, it will be dry enough to litter courts, and thereby add to the ma- 
nure-heap. Reeds might be used in the same way, where they do not find 
a profitable market as thatch for cottages. 

(2265.) These are the usual modes of stacking and covering ‘stacks of 
wheat, barley and oats, in good weather; but in wet weather many expe- 
dients in stacking are tried to preserve the corn from heating, and it is ne- 
cessary you should be made acquainted with them to put them in practice 
when required. The most common expedient is to erect a pyramid of 3 
small trees or weedings of larch or Scots fir, tied together at the top, and 
fastened together by the sides with thin fillets of wood. Around this pyr- 
amid is the stack built, and its use is to form a hollow space in the center 
of the stack, into which the air may have access. These structures are 
commonly called dosses. When placed on a stathel, the air enters them 
directly from below, but, when on the ground, it is requisite to form an 
opening from the outside of the stack to the boss, by means of a low tres- 
sle; and if a tressle is placed on each side of a stack, and the position of 
both chosen with regard to the direction from which the wind most pre- 
yails, a complete circulation of air may be maintained through the stack. 
The greatest inconvenience felt in the use of this form of boss is that, on 
the stack subsiding, its sharp point is apt to pass to one side of the center 
of the top, and thereby to give a high shoulder to the stack; and it is well 
known that rain is almost certain of entering a stack by such a shoulder. 

(2265.) In wet weather corn is built in small stacks even in the stack- 
yard; and should the weather prove settled wet, a dry moment should be 
seized to put. 2 or 3 stooks into what are called Land-huts in the field, that 
is, small stacks built by hand, by a person standing on the ground. Some- 
times corn is built on a head-ridge of the field, instead of being carried to 
the stack-yard, as the same strength of. men and horses will stack more 
corn in this way in a single fine day, than carry it to the stack-yard; and 
the stacks derive more benefit from the air in the field than in the yard. 
These stacks are also thatched in the field, and carried to the threshing- 
machine some time during the winter. It is not an.uncommon practice 
of some farmers to build a portion of their crop in the field every year; 
but the practice is not commendable, for, besides the trouble and dirt 
created in carrying straw for thatch to the field, as much confusion and 
dirt are created in carrying the corn to the steading in winter, when some 


of it cannot fail to be shaken out of the sheaves, and when the stacks 
(815) 
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wanted cannot, perhaps, be brought in for a track of bad weather or 
through deep snow. A scheme may be justifiable under peculiar circum- 
stances, which would be wrong in ordinary practice ; and this is one of 
them. É 

(2266.) Of the 3 species of cereal grains, barley is most liable to heat in 
the stack, partly owing to the soft and moist quality of its straw, and 
partly because clover is always mixed with it; and, on these accounts, it 
is advisable, in most seasons, to make barley-stacks smaller than others, 
both in diameter and hight, and always to support them with prismatic 
bosses. Much care should be bestowed, not only by the use of these ex- 
pedients, but on building barley-stacks safely with proper hearting, to 
prevent heating; for the least touch of heat spoils it for malting purposes, 
and malting barley always carries the highest price in the market. Be- 
sides injuring the grain, heating compresses barley-straw very firmly to- 
gether, and, in fact, soon rots it. When a single stack only is seen to 
heat, it may be instantly carried into the barn and threshed, the air attend- 
ing which will cool both grain and straw ; but when a number show symp- 
toms of leaning on one side, about 24 hours after being built, or exhibit a 
depression in the top, a little above the eaves, you may suspect heating 
not only to have commenced, but to have proceeded to a serious degree. 
An incipient symptom of heating is when moisture is observed on any part 
of the top of a stack early in the morning, delicately indicated by cob- 
webs, before the sun has evaporated it; and, when heated air is felt, or 
steam seen to rise from the top of a stack, the symptom is unequivocal. 
Heated barley lubricates the parts of the threshing-machine with a gummy 
matter. Oats are less apt to heat than barley, though their heat is stronger. 
If there is the least sap remaining in the joints of the straw, oats will be 
sure to heat in the stalk. Heating gives to oat straw and grain a reddish 
tinge, and renders the straw quite unfit for fodder, and the grain bitter 
and unpalatable, both to horses, in the shape of corn, and the people in 
that of meal. Wheat seldom heats, but, when it dees, the heat is most 
violent. I never saw stacks of wheat heated but once, when it was fool- 
ishly led into the stack-yard the day after it was reaped. Partial heating 
will be induced in stacks by leaning over after being finished in building, 
when the compressed part may be expected to heat; and to avoid the 
tendency of a stack leaning to one side or another, a safe practice is to 
set props loosely round a stack, to guide it in its subsidence, especially if 
it has been rapidly built ; but it should be borne in mind that if one prep 
is pushed harder in than the others, it will cause the stack to swerve from 
it. Some stacks begin to sway the moment the top is put on, and such 
should be supported with props to keep them, night. 

(2267.) In filling astack-yard, respect should be had to the convenience 
of taking in the stacks to be threshed as they are wanted. As barley. is 
the sort of grain first disposed of in the market, the barley-stacks should 
be built nearest the barn, except those intended for seed. Wheat, except 
in very fine seasons, is seldom firm enough to be presented to market tll 
the spring, and on that account may be built on the outside of the stack- 
yard, and wheat-stacks grace a stack-yard well. Oats are wanted at all 
times, for horses and fodder, and should, therefore, be always at hand, as 
the stack-yard becomes cleared. Consideration in these particulars saves 
a great deal of trouble and confusion in bringing in stacks to be threshed. 

(2268.) With regard to the carrying of beans and pease, they are usu- 
ally the last of being brought into the stack-yard, and particularly beans. 
The bundles of pease are turned in the field till they are won, when they 


are rolled up in smaller bundles, and tied by a wisp of their own straw. 
(816) 
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-Pease-straw is very apt to compress in the stack, and, of course, to heat, 
aud should therefore be built with bosses, either 11 round stacks or oblong 
ones, like a hay-stack. The largest stack of corn I ever saw was one of 
pease, which was 150 yards in length; but there was an opening in it, in 
which any person could have walked upright through the entire length of 
the stack. When pease become very dry in the field before they are led, 
the pods are apt to open and spill the corn, particularly in sunny weather ; 
and to avoid this loss, the crop is usually brought quickly into the stack- 
yard, and built in ventilated stacks. Beans are a long time of winning 
in the field in calm weather. As it is desirable to have the land they 
grow on plowed up for wheat, they are not unfrequently carried to a lea 
field and stodked upon it, till ready to be stacked. Being hard and open 
in the straw, they keep pretty well in small stacks, though not quite won, 
and the risk of keeping is worth running in dry weather after much rain, 
when the pods are very apt to burst and spill the corn on the ground. In 
building pease and beans, the sheaves are not laid with nicety, nor do the 
stacks receive much trimming, the pease none at all, the beans with the 
back of a shovel. Thatching pease and bean stacks is conducted in the 
same manner as described above ; but less pains are bestowed in finishing 
them off. As, however, a good deal of corn is exposed on the outside of 
those stacks, the thatching is not unfrequently brought down their legs, 
and kept on by ropes. 

(2269.) In connection with this latter subject, [ may mention that when 
corn is mown in a slovenly manner, a good deal of heads of grain may be 
observed exposed to the air on the outside of the stacks ; and to save these, 
the stacks are shaved down with the blade of a scythe, fastened length- 
wise on a shaft, upon the barn-sheet laid upon the ground to receive the 
shaved-off corn. This process not only saves the grain, but gives a smooth- 
ness to the appearance of the stack, and prevents the mixing of sprouted 
grain among good samples from the body of the stack, and which mix- 
ture would inevitably occur were the grain on the outside allowed to be 
exposed to the weather. ‘The shaving, it is obvious, should be done im- 
.mediately after the stack has subsided, and even before, if there is ap- 

earance of rain; and it is easily done, and does not occupy much time.. 

(2270.) These are all the particulars which occur to me to say on bring- 
mg inthe crop. In conclusion, I may advise you not to imitate those 
farmers who, because they are gratified on having their crop safe in the 
stack-yard, seem regardless of the state of the stack-yard itself, and leave 
it for a long time littered with the refuse of the thatching straw, which, 
when it becomes wetted with rain, is not only useless as htter elsewhere, 
but soon heats, and causes an unpleasant odor around the stacks. The 
Spare straw should be removed immediately after itis of no use in the 
stack-yard, either to the straw-barn, if it is drawn and bundled, or, if loose; 
into the sheds of the hammels, where it will be ready for littering the cat- 
tle that may soon be expected to occupy the hammels for their winter 
quarters. The ground should be raked clean; the air will then become 
sweet, the stacks have free circulation of it among them, and the poultry 
will have the opportunity to pick up every particle of grain that had fallen 
upon the ground. This act of cleanliness being done, the stack-yard gates 
may be shut, and the labors of the farm, in so far as they concern the 
crop, may be said to have been brought to a termination. 

(2271.) [Fhe throw-crook, fig. 425, is an instrament that has bcen long in use for the purpose of 
spinning or twisting straw-ropes, and is one of those primitive inventions that required only the 
cutting of the first crooked sapling that might come to hand; for though our figure represents an 
artificially formed implement, any piece of bent material will answer equally well, all that is re- 


quired being such a form as will give it the character of what we now denominate a crank, and 
(873)......26 
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to have a swivel-joint at the end, to allow it to turn freely and independent of that appendage by 
which it is attached to the body, or to the left hand of the person who turns it The implement 
represented in fig. 425 is made of a piece of tough ash, about 3] feet long; the bent part is 
thinned off until it is capable of being bent to the carve, and is there retained by the iron stay a, 
the part b being left projecting beyond the stay. for the attachment of the first end of the rope 
that Is to be made. The end c is farnished with ferale and swivel-ring, by which it is attached 
to the person, by e cord passed roand the waist. In using the implement, the rope-maker ie sta- 
tionary, usually sitting beside the straw, and the spinner moves backward as the rope extends. 


Pig. 425. Fig. 426. 





THE THROW-CROOK. THE STRAW-ROPE SPINNER. 


(2272.) The straw-rope spinner, fig. 426, is a machine of recent introduction to the operations 
of the harvest season, and 13 of considerable importance in facilitating the process of straw-rope 
making. Comparing it with the old instrament, the throw-croos, the advantage is cousiderable ; 
for with that two people must be occupied in the making of one rope, whereas with the spinner 
four people only are required to make three ropes, being a saving of one-third of the time occa- 
pied hy the old practice. The spinner has been constracted in various forms. though exhibiting 
but two distinct varieties of the machine—the first distinguished by the spinner being stationary, 
and the rope-maker moving away from it; the second by the rope-maker being stationary. and 
the spinner moving away from him. The first kind is found 10 be the best in practice, and I have 
therefore chosen an example of it for illustration. Fig. 426 isa view of the machine, consistin 
of a sole-frame, a, a, measuring about 2 feet each way, with an upright post ò tenoned into the 
sole, and carrying the crosshead c d. The cross-head is a hollow box or case, adapted to contain 
the machinery of the spinner, consisting of 5 light spur-wheels, about 6 inches diameter, placed as 
seen in the case c d. Of these, the central and the two extreme wheels are mounted npon axles, 
which terminate in the books e, e, e; the other two wheels being merely placed intermediate, to 
prodace revolution in the three principals in one direction. A winch-handle, f, is fixed upon the 
axle of the central wheel, on the side opposite to the hooks; and, to prevent the machine from 
moving with the strain of the ropes, a few stones, or other weighty substances, are laid upon the 
sole-frame. The machine is then put in operation by the driver turning the handle, and the three 
rope-makers, each with a quantity of straw onder his arm. commences his rope by binding a few 
Straws round the hook appropriated to himself. He then proceeds backward. letting out the 
straw as he advances, and the rope takes the twist, until the length required ia completed, when 
each man coils up his rope into an oval ball. 

(2273.) Some machines of this form are mounted on wheels, thereby coming under the charac- 
ter of the second kind. when the rope-niaker is stationary; but great inconvenience must atiend 
any altempt at working in this manner. Another form of the machine adapted to work, as one 
ef the second kind. is that which is strapped to the body of the driver. he moving away from tbe 
stationary rope-makers. This method also is attended with inconvenience, especially to the driv- 
er, who, having the machine strapped in front of his body, the handle being at the end, and the 
machinery consisting of bevel-gear, having the externa! form of the cross-head alone of fig. 426, 
the handle is brought so near to his body that much of the muscular force of the arm is lost by this 
misapplication. By using a well-constructed machine for straw-rope spinning, not only is there a 
saving of expense effected, but the ropes are mach better twisted, and. of course, stronger than 
those made by the old implement. The price is from 42 5s. to £2 10s.—J. S.] 

(2274.) Cart-ropes last according to the care bestowed on them. When used with the corn- 
cart, they should never be allowed to touch the ground, as earthy matter, of whatever kind, soon 
causes them torot. On being loosened when the load of corn is to be delivered to the stacker, 
they should be coiled up before the Joad is disposed of. and the coil suspended from the back part 
of the cart quite clear of the ground. A soft rope holds mach more firmly, and is less apt to eut, 
than a hard one. 

(274) 
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36. DRAFTING EWES AND GIMMERS, TUPPING EWES, AND BATHING 
AND SMEARING SHEEP. 


“ But rather these, the feeble of thy flock. 
Ranish before the autumnal months : even age “The ewes, being rank, 
Forbear too much to favor; oft renew, In the end of autumn turned to the rams.” 


And through thy fold let joyous youth appear.” 
$ DYER. MERCHANT OF VENICE. 


(2275.) When last speaking of sheep, the lambs were weaned and buist- 
ed. One of the processes among sheep in early autumn, in the beginning 
of August, is drafting ewes and gimmers—that is, separating those to be 
disposed of from those to be kept. Drafting, however, applies only to a 
standing flock of ewes, By a standing flock is meant a fixed number of 
ewes, which are made to rear their lamb year after year. Instead of hav- 
ing a standing flock, some farmers are in the custom of buying every year 


D a . a . 
a flock of ewes big with lamb, receiving the lambs from them, and dispos- 


ing of both ewe and lamb at such a season as best suits the market for 
those respective sorts of stock. The ewes are sold in autumn to be fed on 
turnips, and the lambs are disposed of, after being weaned, to rearers of 
sheep who breed none. Such a one is called a flying-flock. Of course, 
flying-stock require no drafting; where all are disposed of, none obtain 
the preference of being kept. 

(2276.) There are various marks of deterioration which determine the 
drafting of ewes. Bareness of hair on the crown of the head, which makes 
them obnoxious to the attacks of fly in summer—deficiency in eyesight, 
which prevents them keeping with the flock, and choosing out the best 
parts of pasture and best points of shelter—cl/-shaped teeth and jaws, which 
disable them from masticating their food so well as they should—want of 
teeth from old age, when, of course, they cannot rope sufficient food to sup- 
port their lambs—Aollow neck, which indicates breeding too near akin— 
hollow back, which implies weakness in the vertebral column, thereby ren- 
dering them unfit to bear lambs to advantage—flat ribs, which confine the 
space for the foetus within the abdominal region—a drooping tail-head, 
which affects the length of the hind-quarter, a space occupied by superior 
flesh—bad feet, which prevent traveling with ease along with their com- 
panions—vround and coarse bone, which indicates coarseness of flesh—thin 
or short coat of wool, which lessens the clip and the profit of wool—dis- 
eased teat or udder, which diminishes the supply of milk for the future 
progeny—scarcety of milk, by which lambs, not obtaining sufficient nour- 
ishment in the early period of their existence, are stinted in growth, and 
weakened in constitution—carelessness of disposition, which induces neglect 
of the lamb, particularly one of twins, which is in consequence ill-nursed— 
produéing worthless lamb, by which profits are much diminished—missing 
being in lamb, a failing which is apt to recur in any future year—casting 
lamb, a propensity likely to recur every year—rottenness, which is, of 
course, objectionable in every animal that produces young—shortness of 
breath, which prevents them seeking their food, and eating so much of it 
as they should—tendency to scouring, or the opposite, the former imposing. 
weakness, the latter inducing inflammation—delicacy of constitution, which 
disables them from withstanding the ordinary changes of the weather— 


diminutive stature, or inordinate size, which destroys the uniformity of the 
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flock. This is ‘a long list of faults incidental to ewes, and yet every one 
may be observed, and which every breeder of sheep is desirous to get rid of. 

(2277.) It is not at all probable that any flock of ewes presents all these 
objectionable qualities in one season; but, notwithstanding this favorable 
circumstauce, it is not in the power of the breeder to draft every ewe hav- 
ing an objectionable property every year, because, the farm supporting a 
stated number of ewes, the extent of their draft depends on the number 
of good substitutes which may be obtained from the gimmers ; for if is ob- 
vious no good object is attained by drafting a bad ewe, and taking in its 
stead a bad gimmer. The number of gimmers fit to be transferred to the 
ewe flock should therefore be, in the first instance, ascertained, and a cor- 
responding number of the worst ewes drafted.* 

2278.) In drafting gimmers, many of the above faults may be observed 
in them also, though every fault arising from lamb-bearing cannot possibly 
affect young sheep. The faults incidental to gimmers are, bareness of hair 
on the crown of the head—ill-shaped teeth and jaws—hollow neck—hol- 
low back—flat rib—low tail-head—bad feet—round, coarse bone—thin 
and short fleece—rottenness—shortness of breath—tendency to scouring, 
or otherwise—delicacy of constitution—and diminutiveness of stature and 
inordinate size. These faults are numerous enough, but not likely to be 
all observed in the same year, and less likely in the same individual.— 
Most of them may be got rid of by rejecting females which have more than 
one of them, and by employing tups free of them all. When the external 
form is improved, the constitution is also strengthened. Gimmers, when 
they become ewes, are moreover likely to be deficient in milk, careless of 
their young, and produce small lamb; but these faults disappear in the 
succeeding year—and should this not be the case, the ewe, though young, 
healthy, and fresh, should be drafted. Thus, ample drafting can alone in- 
sure a sound, healthy, well-formed, young, and strong-constitutioned flock 
of ewes. 

(2279.) After being drafted, the ewes and gimmers are buisted [marked] 
with tar (2027), those to be retained, on the near rib, and those drafted, 
on the far. : 

(2280.) Tups require but little preparation on being put among ewes. 
If their skin is red in the flanks when the sheep are turned up, they are 
ready for the ewes, for the natural desire is then uponthem. Their breast, 
between the fore legs, is rubbed with keil or ruddle, on being placed 
among ewes, that they may mark their rump on serving them. It is the 
duty of the shepherd to mark every ewe so served, that he may observe . 
whether or not the season returns upon her, and to be prepared for the 
day of her lambing when it arrives. The period of gestation of the ewe 
is 5 months, and as the tup is usually put among the ewes from the Sth to 
the 11th October, the first lambs may be expected to appear on the 8th or 
lith of March following. A young, active tup, a shearling, will serve 60 





[* In our Eastern States, where more care and exactness prevail in all branches of husbandry, 
it ia probable that flocks of shcep are periodically overhauled, and all that are defective from age, 
or disorder of any kind, draficd and in some way disposed of; but, in the Middle and Southern 
States, very gross neglect is observable, almost nniversally on this point. Now, every farmer of 
true spirit will endeavor to attain all practicable excellence in whatever he undertakes—in the 
quality of his flocks as well as of his implements—in the purity of his butter as in the plumpness 
of bis grain; and nothing requires more searching vigilance than the health and condition of his 
sheep. It is with them, especially, that a single rotten or diseased individual may infect the whole 
flock ; and no inducement, no false calculation of economy, should induce him to retain such an 
animal, even for a day, after it is discovcred. His charactcr, as well as his interest, forbids it. 
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ewes, an old one 40 ewes. Tup-hoggs are not used, not having attained 
maturity~in any particular, though one is sometimes put among ewes to 
make au old tup more active. When tups are too fat, they are apt to be- 
come lazy, and will only willingly serve a very few ewes; and when tkis 
is the case, itis better to put. him in a field by himself with a few ewes, 
selected to suit his particular qualities, than to urge him to over-exertion 
by means of a tup-hogg, because several of the ewes served by him in 
such case may miss being in lamb. A tup-hogg so employed is seldom 
allowed by the tup to serve a single ewe, being driven off wherever he is 
seen to go with one; but as a sure prevention of his serving, a piece of 
cloth is sewed to the wool on the under part of his belly. Tups, when 
too heavy, are apt to contract spavin in the hock joints, in consequence of 
the great weight of the carcass upon the hind legs, in the act of serving 
ewes. Most of the ewes will be tupped during the second week the tup 
is among them; and, in the third, they will all be served. It is likely that 
some of the first served ewes will return in season, and these should be 
specially notfced by the shepherd, as it is not improbable they will be- 
come tup-eild. Theruddle requires to be renewed almost daily, and even 
oftener, when the tupping is active. 

(22S1.) Tups are not selected for ewes by mere chance, but according 
as their qualities may improve those of the ewes. When ewes are nearly 
perfect, they may be selected for breeding-tups. A good ewe flock should 
exhibit these characteristics: strong bone, supporting a roomy frame, af- 
fords space for a large development of flesh—abundance of wool of good 
quality, keeping the ewes warm in inclement weather, and insuring profit 
to the breeder—a disposition to fatten early, which enables the breeder to 
get quit of his draft-sheep readily—and being prolific, which increases the 
fiock rapidly, and is also a source of profit. Every one of these proper- 
ties is advantageous in itself, but when all are combined in the same indi- 
viduals of a flock, that flock is in a high state of perfection. Now, in se- 
lecting tups, it should be observed whether or not they possess one or 
more of those qualities in which the ewes may be deficient, in which case 
their union with the ewes will produce in the progeny a higher degree of 
perfection than is to be found in the ewes themselves, and such a result 
will improve the state of the future ewe flock ; .but, on the contrary, if 
the ewes are superior in all points to the tups, then, of course, the use of 
such tups will only serve to deteriorate the future ewe flock. 

(2282.) After 3 weeks have elapsed from putting the tup among the 
ewes, he should be withdrawn; because lambs begotten so long after the 
rest, will never coincide with the flock. Tups should, after serving, be 
put on good-pasture, as they will have lost a good deal of condition, being 
indisposed to settle during the tupping season. The ewes and gimmers 
may now be classed together, and get such ordinary pasture as the farm 
affords. During the autumnal months, they will find plenty of food in the 
pasture fields, but in winter, rather than be fed on turnips, a rough pasture 
field should be reserved for them. When they have no such pasture, they 
will require to be put ona break of turnips for 2 or 3 hours every day; 
but it should be borne in mind that a fat ewe always bears a small lamb, 
and is very subject to inflammatory fever after lambing, from the recovery 
of which, if she ever recover, the probable result will be scantiness of 
milk. Swedish turnips will produce this effect on ewes more readily than 
other kinds, therefore a few white turnips should be reserved for them as 
long as practicable, should they receive turnips at all.* 





x See ert). by me on Drafting Sheep, in the Quarterly Journal of Agriculture, vol. iii. 
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(2283.) Immediately after the arrangements for tupping the ewes are 
made, part of the sheep-stock undergo a preparation for being put on tur- 
nip, and the preparation consists of bathing them with a certain sort of 
liquid. Sheep are affected by a troublesome insect, the keb or ked, or 
sheep-tick, which increase so much in numbers as the wool grows, 
toward autumn, as to become troublesome to sheep; and were means 
not taken to remove them, the annoyance they occasion the sheep 
would cause them to rub themselves upon every object they can find, and 
in thus breaking their fleece deteriorate its value to a considerable 
extent. Another reason for bathing sheep is, that on experiencing so great 
a change of food as from grass to turnips, cutaneous eruptions are apt to 
appear on the skin, even to the extent of the scab, which would deterio- 
rote the fleece even more than the rubbing occasioned by the ked. The 
liquid, then, which would be of service, should combine the properties of 
killing the ked with certainty, and of preventing eruptions on the skin, 
without injury to the staple of the wool; and these effects are attained by 
the use of tobacco-liquor and spirit of tar, the former instantly destroying 
the ked, and the latter acting as a preservative to the skin. The former 
precaution is necessary to be exercised on all classes of sheep, but the lat- 
ter is the more necessary on sheep bought to fatten on turnips, as traveled 
sheep are almost always affected with cutaneous eruptions, ang especially 
Black-faced sheep direct from the hills, after they have been on turnips 
for some time. As a matter of safety, then, for your own flock, however 
clean it may be, every sheep that you buy from another flock, whether in- 
tended for feeding on turnip or for augmenting your own flock, should be 
bathed immediately on its arrival on your farm, and before it can possibly 
have had time to contaminate your own sheep. 

(2284.) The materials used in the bath are tobacco, spirit of tar, soft 
soap, and sulphur vivum. The tobacco is best used in the state of leaf, 
but I understand it is illegal for tobaceonists to sell tobacco in the leaf. 
Being used in the proportion of 1 lb. of tobacco to every 20 sheep, it is 
put into a boiler with 1 quart of water for every 1 lb. of tobacco, and 
boiled gently for several hours. The tobacco is then wrung out, and re- 
turned again into an empty boiler with 4 quart of fresh water for every 1 
lb., and boiled as long as any coloring matter can be obtained from it, 
when it is wrung out and thrown away. The entire water will have 
boiled in to 1 quart to 1 }b. of tobaeco. This forms a decoction of tobaeco 
which is much better than an infusion. The soft soap is used in the pro- 
portion of 1 lb.to every 20 sheep, and is dissolved thoroughly in a sufficient - 
quantity of warm water. The sulphur vivum is pounded fine and mixed 
with the soap in proportion of 1 }b. to 20 sheep, and it combines with the 
soap in some degree, but when both are mixed with the tobacco-liquor, 
the sulphur is apt to be thrown down in the original state of powder. I 
don’t know of what particnlar use the sulphur vivum is, for the greater 
proportion of it is certainly precipitated to the bottom before it is used, 
unless its sulphureous property may serve to prevent the ked breedin 
again for atime; but if this is its only use, the flour of sulphur should be 
more efficacious. The tobacco-liquor is put into a tub, and the solution 
of soft soap and sulphur vivum are intimately mixed with it. The bath 
thus made is administered by means of a tin flask capable of easily hold- 
ing 1 quart, and provided with a long spout, by which to pour it along the 
shedded wool of thesheep. ‘The spinit of tar is poured into the flask of liquor 
when about to be used, in the proportion of 5 a wine-glass to 1 quart, and 
stirred. Some people use stale urine over and above these materials, for 


the professed purpose of making the bath stronger, but I cannot see how 
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it can strengthen any of these ingredients ; for, as to any caustic effect 
upon the skin, a small addition of the spint of tar will have a much great- 
er effect than the urine. If the urine is employed with a view to its am- 
moniacal vapor destroying the insects, that may be a good plea for its em- 
ployment in summer to prevent the extension of insect vermin; but in 
autumn, when the keds are entirely destroyed by the spirit of tar, and will 
not again appear till spring in a new progeny, the urine seems useless in 
winter. 

(2285.) This is an effectual bath, and is not expensive ; the tobacco be- 
ing 3s. 6d. per lb., a bottle of spirit of tar 1s. 6d., soft soap 6d., and sulphur 
vivum ls. per lb., give a cost of 5s. 6d. for 20, or 31d. per sheep. - But it 
should be mentioned, in regard to this bath, that, though in very common 
usé, it tinges the color of the wool, and is more expensive than some other 
baths to be adverted to hereafter. 

(2286.) An useful implement in bathing sheep is the bathzng-stool, fig. 
427, which is made of the best ash. It consists of a seat a, for the shep- 
herd to sit on while bathing the 
sheep, 1 foot square ; the sparred 
part is 3 feet long, and 30 inches 
wide in front from å to c, its great- 
est width being across at d. The A A A A A A N A N 
legs e, e, &c., are 18 inches high, W AAA AY A 
attached by means of iron rods DA N \ \ į À 
passed through their upper part ff Ii Ura 
and the frame of the stool, and pi 
secured with nut and screw. 

(2287.) The bathing is conduct- 
ed in this way: A sheep is caught 
and placed on the stool on its bel- 
ly, with its 4 legs through the 
spars, and its head toward the 
seat a, on which the shepherd sits astride. The wool is shed by the shep- 
herd, with the thumbs of both hands, from one end of the sheep to the 
other; and, when he has reached the farthest end of the shed, an assistant, 
a field-worker, pours the liquor from the flask equally along the shed, while 
kept open by the shepherd with both hands. The sheds made are 1 along 
each side of the back-bone, 1 along the ribs on each side, 1 along each side 
of the belly, 1 along the nape of the neck, 1 along each side of the neck, 
and 1 along the counter. From these sheds the bath will cover the whole 
body. The sheep is turned on the sides and back to obtain easy access to 
all these several parts. Additional liquor is put on the tail, head, scrotum, 
inside of the thighs, brisket, root of the neck, and top of the shoulder, be- 
cause these are parts most likely to be affected by scab, and are chiefly the 
seats of the nidi of insects. The shepherd and his assistant will bathe 40 
sheep ina day. Dry weather should be chosen for bathing, else the rain 
will wash away the newly applied bath ; and coarse clothes should be worn 
by those who administer the bath, as it is a very dirty process. When the 
sheep are lying on their back on the stool, their legs are not tied, so the 
assistant should be aware of receiving a kick from the hind feet on the 
face or on the flask. 

(2288.) Shortly after bathing, the ‘keds may be seen adhering to the 
points of the wool dead; and, when sheep are much infested by this ver- 
min, the fleece may be seen speckled thick with their bodies. Sheep are 
differently affected with keds; and those which recover from a lean or 


stinted state to one in better condition, on a change of food, are most liable 
(879) 


Fig. 427. 
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to be overrun with them, as cattle are with lice when improving in condi- 
tion on turnips. This being the case, the ked may be expected to increase 
rapidly on sheep that have been some time on turnips, and hence the ne- 
cessity of bathing sheep before being put on turnips. Hoggs are most lia- 
ble to their attack, because, perhaps, they get most rapidly into condition 
after being some time weaned. 


(2289.) The diseases incident to sheep in autumn are yellows and rot, both arising from a disor” 
dered state of the same organ—the liver, and pining. The yellors is jaundice, exhibiting yellow- 
ness of the eye. the mucous membranes, and the urine. Bleeding, and purging with aloes and 
ealomel, are the appropriate remedies. Fat draft ewes which have fed some time upon aftermath 
are most liable to the disease. Inflammation of the liver is the cause, in which the pain of the 
affected part is very obscure, and the natural language of the sufferer not very expressive, nor is 
the symptomatic fever marked. Here a striking analogy is noted between the lower animals and 
man. inasmuch as there is generally a sympathetic pain in the right shoulder, so strongly marked 
as often to be mistaken for the prineipal disorder, and treated accordingly. Whenever you observe, 
therefore, a lameness of the right teg of any fat sheep on foggage, you may suspeet the existence of 
yellows, and examine the inside of the eyelid, and observe whether any yellowness exists there. 

(2290.) The 7of is a far more serious disease, causing the death of numbers of a flock in a very 
short period. Deficient food in summer, and a flush of rank wet grass In autumn, occasion ruin 
to the health and constitution of sheep. In the wet and cold season of 1817, when sheep could 
not obtain a mouthful of good food in summer, and when the autumn arrived, accompanied witha 
flush of wet herbage, I knew a farmer in Cheviot who lost 300 Cheviot ewes in the conrse of 2 or 
3 weeks. The early symptoms of rot are very obscure. a circumstance much to be lamented, as 
in the first stage alone does it often admit of cure. ‘“ The animal is dull,” observes Mr. Youatt ; 
“lagcing behind his eompanions, he does not feed so well as usual. If suspicion has been a lit- 
tle excited by this, the truth ofthe matter may easily be put to the test; for if the wool is parted, 
and especially about the brisket, the.skin will have a pale yellow hue. The eye of the sheep be- 
ginning to sicken with the rot, can never be mistaken; it is injected, but pale. the small veins at 
the corner of the eye are turgid, but they are filled with yellow serous fluid, and not with blood. 
The caruncle, or small glandular body at the eorner of the eye, is also yellow. Farmers, very 
properly, pay great attention to this in their examination or purehase of sheep. If the carunele 
is red, they have a proof, which never fails them, that the animal is healthy. Ifthat body is ihite 
they have no great objection or fear—it is generally so at grass; but if it is of a yellow color, they 
immediately rejeet the sheep. although he may otherwise appear to be in the very best possible 
condition; for itis a proof that the liver is diseased, and the bile beginning to mingle with the 
blood. There is no loss of condition, but quite the contrary; for the sheep, in the early stage of 
rot, has a great propensity to fatten. Mr. Bakewell was aware of this, for he used to overflow 
certain of his pastures, and when the water was run off, turn those of his sheep upon them which 
he wanted to prepare for the market. They speedily became rotted, and in the early stage of the 
rot they accumulated flesh and fat with wonderful rapidity. By this maneuver he used to gain 5 
or 6 weeks on his neighbors.” 

2291.) It is alleged, that when sheep have access to salt, they are never known to be affected 
with rot; and I have as little doubt that, were oil-cake put freely within their power in such a 
season as ] have alluded as having occured in 1817, they would escape the malady. Change 
of pasture from a wet to a dry situation may be the means of even curing the rot, when the change 
has been effeeted at an early stage of the disease. All land that bas been irrigated in sum- 
mer, and prodaces a rank growth of grass in autumn, should be avoided by sheep, as being the 
very pest-house of rot. Some land, in its natural state, will affeet sheep with rot when 
grazed apon it, such as soft, spongy soil, having a clayey tendeney, and never free of 
moisture. In so far as this last cause of rot is concerned, draining has had the effeet of rendering 
land sound which was known to have rotted sheep in a short time. In the prospect of such an 
evil, when inevitable. sheep cannot be long kept on the same farm, but must be sold in the course 
of a few months; in short, tenants, in their fear, are obliged to keep a flying-stock, especially of 
ewes, for these are the most easily affected portion of the flock. The application of lime has ren- 
dered land sound which was subject to rot, even after it had been drained. Sudden frost and thaw, 
alternately, in spring, produce rot, aeeording to the old proverb— 

“ Mony a frost, snd mony s thow, 
Betaken mony a rotten yow.” 

(2292.) The liver of rotten sheep always contains the well-known animal the fluke, so named 
from its striking resemblance to a flounder. Its nature has not yet been satisfactorily examined. 
It was nained Fasciola by Linnwns, and Distoma hepaticum by Rodolphi. Its intestinal ducts 
contain great numbers of grains of a pale red color like sand, which are supposed to be its eggs; 
and as no difference of sex has been observed, it is believed to be a hermaphrodite. It is sup- 
posed that its eggs find their way té the grass, from which sheep receive them into their stomach, 
and thus are supposed to find their way into the liver. The eggs are fonnd in the biliary ducts, 
in the intestinal canals, and even in the dung of healthy sheep, and they swarm in the dung of 
rotten ones. Much more could be said on the subject of rot, but I must refer you to authorities.* 

(2293.) “ Pining,”” says the Ettrick Shepherd, «is a very descriptive Scotticism, from the verb; 
for no creature can have a more languishing and miserable look than a sheep affected by this ma- 
lignant distemper. Well may I deseribe it, for in the last 9 years I have lost upward of 900 sheep 
by its ravages. It is quite a new disease on the Border; for I was 20 years a shepherd and never 





* Youatt on Sheep, Quarterly Journal of Agricuiture, vol. v. and vol. vi. Parkinson on Live Stock, 
vol. i. 
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saw an instance that I can remember of with certainty, nor did I ever hear its name save from 
Galloway, where it was called the vznguish, and where it has been prevalent for ages. It was 
likewise known long ago in some of the districts of the middle Highlands. It is a strange dis- 
temper. On the genuine pining farms, the sheep do not take it by ones or twos, but a whole 
flock at once. It is easily distinguished by a practiced eye, the first symptoms being lassitude of 
motion, and a heaviness about the pupil of the eye, indicating a species of fever. I wish I had 
science to describe it in a pathological manner, which I have not, and therefore shall not attempt 
it: but at the very first the blood is thick and dark of color, and cannot by any exertion be ‘made 
to spring: and when the animal dies of this distemper, there is apparently scarcely one drop of 
blood in the carcass. It lives till there does not seem to be a drop remaining: and even the ven- 
tricles of the heart become as dry and pale as the skin. Thissimple fact may, I hope. enable men 
of science to comprehend its nature. It is most fatal in a season of drouth; and June and Sep- 
tember are the most deadly months. If ever a farmer perccive a flock on such a farm having a 
more thau ordinary fushed appearance by rapid thriving, he is gone. By that day 8 days, when 
he goes out to look at them again, he will find them all lying, hanging their ears, running at the 
eyes, and looking at him like so many condemned criminals. As the disease proceeds, the hair 
on the animal’s face becomes dry, the wool assumes a bluish cast. and if the shepherd have not the 
means of changing pasture, all those affected will fall in the course of a mouth.” — 

(2294.) The rationale and cure of this fatal disease are thus attempted to be given by a writer. 
“The disease called pining, seems to arise from an enervated and costive habit of the animal, 
which may be produced by a want of proper exercise, in conjunction with feeding in pastures of 
an astringent nature. The principal districts in which this disease is found to prevail, are the 
green pastures of the Cheviot mountains. the chain of hills running through the S. W. parts of Rox- 
burghshire, the pastoral districts of Selkirk and Peebles shires, and some other districts of Scot- 
land, as Galloway. Under the old practice of keeping the sheep in flocks, as they are termed, kir- 
sels, of weaning the lambs in the months of July or August, and afterward of milking the ewes 
for 8 or 10 weeks, the pining was unkuown in most of these districts; but uuder this mode of 
treatment. the sheep were frequently subject to diarrhea—a disease diametrically opposed to 
pining. The farmers of those pastoral districts have generally improved upon the older methods 
of keeping their sheep. They find it to be more profitable to allow the whole flocks to pasture 
together indiscriminately and undisturbed. The lambs remain unweaned, until they wean 
themselves, which generally does not take place till the month of December. By this mode of 
management, the ewes and lambs are found to be of a higher comparative value than all the sum 
realized by the sale of checse made from the milk of the ewes; besides, the ewes‘are not subject 
to various accidents arising from so frequently collecting them together for the purpose of milk- 
ing. But under this undisturbed state of management, in all cases where dry astringent pastures 
are produced, such as on the sienitic porphyry of the Cheviot range, the pining made its appear- 
ance. That such pasture promotes this disease, is farther strengthened by the fact that itis more 
conimon in dry than in wet seasons ; and most so at that season of the year when, by the influence 
of the sun, the plants are less juicy: or early in autumn, when the grasses which have pushed to 
seed become less succulent. The disease is not known on the whole of the clay-slate range of the 
Lammermoor Hills, where heath prevails, occasionally interspersed with green pastures, and 
where the hirseling practice is pursued. Nor is it known to exist in general on green succulent 
pastures, or even heaths, growing on calcareous or sandstone grounds, where the nature of the 
food and the exertion of the animal in procuring it appear to counteract the progress of the dis- 
ease, arising from the inactivity of the digestive function. If we suppose these to be the predis- 
posing causes of this disease, the prevention or remedy will suggest itself either under the head 
of food or treatment. Should it be deemed inexpedient to adopt the mode of keeping the flocks 
in hirsels, a change of place, and, consequently, of food. is necessary to accomplish this purpose. 
The salutary effects of a variety of food on the animal system are well known. When sheep 
affected with this disease are put upon a heath, it has frequently the desired effect; but when the 
animal is much overcome with the disease, its state of languidness may prevent it from taking such 
a quantity of food as will produce a reaction upon the animal functions. The most effectual cure, 
therefore, in all cases, is a change to a more rich and succulent pasture.”’* 





97. LIFTING AND PITTING POTATOES. 


- “If planted in fair rows 
They marshaled grew, the plow will best perform 
The reaping task: amid the tumbling soil 
The vegetable mine, exposed to view, 
The gatherer’s basket fills.” 
GRAHAM, 


_(2295.) The harvest-work of a farm cannot be said to be completed un- 
til the potato crop is taken out of the ground and secured against the win- 
ter’s frost. By October the potatoes may be expected to be ready for lift- 


* Soe Journal of Agriculture, vol. ii. 
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ing. The fitness of potatoes for lifting is indicated by the decay of the 
haulms: for as long as these appear at all green, you may conclude the 
tubers have not yet arrived at maturity. In an early season potatoes will 
ripen before October; and though the weather should continue fine, the 
best plan is to let them remain in the ground till the corn crops are entire- 
ly harvested. Immediately after the fields are cleared of corn, the pota- 
toes should be taken up and secured, to allow the land to be plowed up 
for wheat ; indeed it will happen, under all circumstances of weather, that 
the corn will be ready to be cut down and carried in before the potatoes 
are fit to be taken up. 

(2296.) There are two modes of lifting potatoes, namely, with the plow 
and with the potato-graip. The plow is the most expeditious, though I 
believe the ground is best cleared of tubers with the graip. With either 
instrument a large number of people to gather the potatoes are required, 
each of whom should be provided with a small semi-spheroidal shaped 
basket, with a bow-handle, to gather the potatoes into, and then to put 
them into sacks or close-bodied carts. When a farmer lifts potatoes on 
his own account, they are usually put into a cart and carried direct to the 
pits. When he lifts them on account of a purchaser, or a number of pur- 
chasers, they are measured on the spot from the basket, and put into 
sacks, in which they are easily delivered. When lifted for shipment to 
the London market, they are first riddled into sizes, then measured or 
weighed on the spot and put into carts, and taken to the ship’s side. The 
potato-riddle is made of wire, with meshes from 12 inches to 1} inches 
square, and, if rimmed with oak, costs 2s. 6d. each. The riddlings, or 
small potatoes, are used on the farm. Potatoes are usually sold by weight, 
and a given weight represents the measure of a boll; which boll, again, 
differs in weight in different parts of the country, thereby rendering the 
imperial weights and measures act, in this instance, nugatory. A boll is 
20 stones of 14 lbs. to the stone, iu some parts of Scotland, and it is 40 
stones in others; and, to contradistinguish them, the small boll is called a 
single, and the large a double boll. The produce of a crop of potatoes 
varies amazingly—from 30 to 100 single bolls per imperial acre. Itis 
singular that the price does not vary nearly so much—from 4s. 6s. the sin- 
gle boll, being the limits between dear and cheap prices. Taking 60 bolls 
[16,800 lbs.] as the medium produce, and 5s. as a medium price, the gross 
return from an imperial acre of potatoes will be £15 [$75]. If the ex- 
pense of lifting the crop is taken at 30s. per acre, the return will be £13 
10s.; a large sum, certainly, but then it should be remembered that pota-. 
toes leave no straw for manure, and require, on the contrary, a large quan- 
tity of manure to raise even a tolerable crop. They incur considerable 
trouble in their delivery ; and, being a perishable commodity, cannot be 
kept beyond a given time. 

(2297.) In employing the plow to take up potatoes, the common one, 
with 2 horses, answers well; but as the potatoes run the hazard of bein 
split by the coulter when it comes in contact with them, it should be taken 
out, the sock being sufficient to enter the plow below the drill, and the 
mould-board to turn them out of it. The plow in going up splits one drill, 
and in returning splits the next, but no faster than a band of gatherers, or 
field-workers, if numerous enough, but if not, assisted by hired laborers, 
can clear the ground of them into the baskets. In free soil, potatoes are 
easily seen and picked up; heavier soil is apt to adhere to them, in which 
case it is a good plan to make a stout field-worker shake those portions of 
the earth turned up by the plow, which still adhere in lumps, with a po- 


tato-graip, and expose the tubers. Potato-gathering should not be con- 
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tinued so late in the evening as that the tubers cannot be easily seen ; nor 
should it be prosecuted in wet weather, which causes the earth to adhere 
to them, and renders them undistinguishable from the earth itself. Of 
course every one, the smallest tuber, should be taken off the ground, not 
only on the score of economy, to realize the whole crop, but to remove 
them as a weed from among the succeeding crop. After the field has 
been gone over in this manner, the harrows are passed a double tine to 
bring concealed tubers to the surface, when they are gathered by the peo- 
ple, and to shake the haulms free of soil. These after-gathered potatoes. 
are usually reserved for pigs and poultry. Whenever the field is cleared 
of the crop, the haulms are gathered by the field-workers and carried to 
the compost stance, to be converted into manure, and these are the only 
return which the potato crop makes to the soil. 

(2298.) A simple instrument, fig. 428, which may be substituted in the 
plow for the mould-board for turning 

otatoes out of the drill was contrived Fig, 428. 
by Mr. John Lawson, of Elgin, Itcon- AE ne A 
sists of 6 malleable iron bars, the outer ag 
ones È of an inch square, the inner 4 an 
inch in diameter, joined together in the | 
form of a brander, 26 inches long from 
atob; 5inches in breadth from b to c, 
at the fore part, where is a plate of iron; 
27 inches in length from c to d; and 18 
inches in breadth from d to a. This 
brander is attached to the right sìde of $ 
the head and stilt of a plow, in lieu of TFE POTATO-RAISER OR BRANDER. 
the mould-board, by the screws e, e, and the fore-end, b c, being placed 
close behind the sock, as seen at a, fig. 429, which shows the plow mount- 
Fig. 429. 





THE POTATO-RAISER ATTACHED TO THE PLOW. 


ed with the brander, having its upper angle at a, fig. 428, 8 inches, and 
the plane of its face so bent down as tos have the lower angle d only 4 
inches above the sole of the plow. The openings between the rods will 
thus be rather more than 24 inches at the widest end of the brander, be- 
tween aand d. The mode of operation of the brander is, that while the 
earth partly passes through it, and is partly placed aside by it, the potatoes 
are wholly laid aside, so there are few of them but are left exposed on the 
surface of the ground. 

_ (2299.) “ This plow,” says Mr. Lawson, “is drawn by one pair of horses, 
in the same manner as the common plow. In working it, the plowman 
inserts 1t into the potato-drill so as to have the whole of the potatoes on 
his right-hand side. He then proceeds along the drill, splitting it up in 
the common way. The earth is then thrown to the right-hand side, and 
the potatoes lie scattered on the surface of the ground behind the plow. 
Women follow, provided with baskets, into which they gather the potatoes, 


and a the stems upon the drill which lies to the right hand of the one* 
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from which they are gathering the potatoes. The reason why the potato- 
stems are thus removed is that as soon as the potatoes which lie on the 
surface are gathered, the plow returns, and again proceeds as before, 
through the part of the drill in which the potatoes lay, still turning the 
earth to the right-hand side. This second operation raises to the surface 
any stray potatoes which the first may not have turned up, and the pota- 
toes thus raised are gathered by the women who attend for that purpose. 
The second operation may be delayed till about 12 drills are turned over 
by the first operation, and the potatoes gathered. The plow may then be 
put throngh these 12 drills the second time. By this there will be a saving 
of labor, as a smaller number of women will gather the potatoes by the 
second operation, while the greater number of them may remain with 
another plow in its first movement. If the stems of the potatoes be very 
strong and luxuriant, a few of the women might be directed to go along 
the drill and pull them out of the ground, at the same time plucking off 
any potatoes that may adhere to and come along with the stems. If this 
is done, the plow will turn up the greater part of the potatoes by going 
only once through the drill; but, in going twice, it will do it in the most 
satisfactory manner. A man with 1 pair of horses will thus pass over the 
ground as quickly as with the common plow. In light soils this plow per- 
forms its work in a very efficient manner. It pulverizes the soil in an ex- 
traordinary degree, aud scarcely leaves a single potato in the soil. Ihave 
never before been able to clear my fields of potatoes so effectually as by 
this implement, or at nearly so small an expense.”’* 

(2300.) When potatoes are taken up by manual work, it is done with 
the potato-graip, fig. 430, the prongs of which are flattened. 

Being rather severe work to use this graip, men are employed Fis. 430. 
for the purpose, 1 man taking 1 drill, close beside that of his | 
fellow-workmen, while 2 gatherers to every man are ready to 
pick up the potatoes he turns out into the baskets. In using 
the graip, it is inserted into the side of the drill, and below 
the potatoes, with a push of the foot, and the graipful of earth 
thus obtained is turned on its back into the hollow of the drill, 
exposing the potatoes to view on the top of the inverted 
earth, whence they are gathered. The men then pass the 
prongs of the graip here and there through the inverted graip- 
ful and the soil on the drill, to detect and expose to view every 
tuber lurking beneath the soil. In this manner, 1 man and 2 
women will take up, of a good crop of 80 bolls of 20 stones per 
acre, 20 bolls a day, which will cost 3d. per boll at the follow- 
Ing wages: 1 man 2s., and 2 women at Is. 6d. each per day, 
Without food=5s. per day, or 20s. per acre. Such graips cost 
2s. 3d., and when handled 3s. each. 

(2301.) In regard to the storing of potatoes, there is no dif- 
ficulty in the early part of winter, when a low temperature pre- eee 
vails, and vegetation is lulled into a state of repose. Potatoes 
may therefore be kept in almost any situation in the early part of winter; 
but then, if damp is allowed to surround them fora time, it will inevitably 
rot them, and if air finds easy access to them at all times, the germ of 
vegetation will be awakened in them at the first call of spring. To place 
potatoes beyond the influence of those elements as long as convenience 
suits, they should be storéd in a dry situation, and be covered up from the 
air; and no mode of storing affords more ready means for both those 
requisites than the ordinary forms of pits in dry soil. 


* Quarterly Journal of Agriculture, vol. viii. 
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(2302.) Fig. 431 shows the two different forms of the ordinary potato-pits, 
the one being conical, the other prismatic in shape. The conical form is 
usually employed for pitting small quantities of potatoes, and is well suited 
for small farmers and cotters ; the prismatic is the form commonly adapted 
for storing large quantities. ‘or both sorts, a situation sheltered from the 
north wind should be selected, and the ground should either be so dry of 
itself as to absorb the rain as it falls, or so inclined as to allow surface 
water to pass quickly from the site of the pits. The site should be conve- 
niently situated for opening the pits and admitting the carts to them, and 
so near the corner or side of a field as not to interfere with its being 
wrought in winter. E > 
(2303.) A conical pit of potatoes is formed in this manner : If the soil is 
- of ordinary texture, and not very dry, let a small spot of its surface be 
smoothened with the spade. Upon this spot let the potatoes, as they are 
taken out of the cart, be built by hand in a conical heap, not exceeding 2 
feet in hight; and the breadth which a cone of that hight will occupy, so 
as not to impose much trouble in piling up the potatoes, will not be less 
than 4 feet, and is more likely to be 5 feet. The potatoes are then cover- 
ed with a thick thatching of dry, clean straw. Earth is then dug with a spade 
from the ground in the form of a trench around the pit, the inner edge a, 
fig. 431, of the trench being as far from the pile of potatoes as the thick- 
ness of the covering of earth to be put upon it, which is to be considered 
sufficient at 1 foot. The first spadeful is laid around the potatoes on the 
ground, and the earth chopped fine and beaten down with the spade, in 
order to render the earth as impervious to cold as possible, and the drier 
the earth is, the less effect will frost have upon it, and the less distance 
will it penetrate through it. Thus spadeful after spadeful of the earth is 
taken from the trench and heaped on the straw above the potatoes, until 


Fig. 431. 
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THE CONICAL AND PRISMATIC FORMS OF POTATO-PITS. 


the entire cone a b c is formed, which is then beaten smooth and round 
with the back of the spade. The top of the cone at b will then be about 
3 feet 3 inches in hight, and the width of the cone from c to a about 74 
feet. The trench round by ac should be cleared of earth, that no surface 
water may lie near the pit, and an open cut should be formed from the 
lowest side of the trench to allow the water to go away most freely. 
(2304.) When the soil is naturally thoroughly dry, the site of the pit 
may be dug out of the solid ground a spade depth, for storing the potatoes 
into what would then really be a pit, and then the apparent hight of the 
pit above the surface of the soil will be small; but unless the soil is as 
thoroughly dry as sand or gravel can make it, the potatoes should be piled 


u rike natural surface of the ground. 
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(2305.) The prismatic, or long pit, d e f g, fig. 431, is formed exactly in 
the same manner, with the exception that the potatoes in it are piled in a 
straight line along its sides d h, instead of round, as in the case of the coni 
cal pita c. The hight of the pile of potatoes should not exceed 2} feet, 
and its breadth will spread out to about 7 feet, and allowing 15 inches for 
thickness of straw and earth, the hight of the finished pit will be 3 feet 9 
inches, and breadth 9 feet 6 inches. The direction of a long pit should 
always be N. and S., in order to place both its sides within reach of the 
sun’s rays. 

(2306.) It is considered that when fresh potatoes are heaped together 
in large quantities, a certain degree of fermentation ensues, which 
increases the temperature of the mass so much as to awaken vegetation in 
the tubers, and the existence of long sprouts so frequently found covering 
the top of the heap of potatoes when a pit is opened in spring, 1s adduced 
as a proof of the effects of such an increase of temperature ; and the thick 
covering of dry straw usually placed above potatoes in pits is also consid- 
ered a great means of retaining within the bounds of the pit the heat 
evolved from the potatoes, aud hence a plan has been suggested, of having 
openings left along the upper parts of pits through which such heated air 
may escape. The openings are left by drawing small bundles of long 
straw, tied at one end with a piece of cord, and cut square like a rosette 
on the top of a corn-stack a, fig. 422, and which are placed upright, and 
project upward at short intervals along the top of the pit, before the earth 
is thrown upon the straw near its ridging, and the earth is put round, and 
beaten down, and finished smoothly, beside the projecting part of each bun- 
dle. These vents may be seen at z and 4, in fig. 431 


(2307.) It is traly remarked by Sinclair, that “ thé varieties of the potato are very numerous, and 
the confusion of their names inextricable.” Without attempting to particularize any one variety, 
I would say generally, that as an article of food. the potato Is pow universally cultivated, and this, 
no doubt, chiefiy from the facility with which it may be raised. the pleasantness of its taste, the 
simplicity of its cookery. and the nourishment which it affords. According to a statement of Sin- 
clair, it appears that in several varieties of potato fit for human food, the nutritive matter varies 
from two hundred to two hundred and sixty grains in 64 drachms; that those quantities of nutritive 
mo contained from 169 to 204 grains of starch, and from 31 to 61 grains of albomen, mueilage, 
and sagar.“ 

{(2302.) As compared with grain, “ Cobbett's assertion, that wheat produces more nutritious 
matter per acre than potatoes, is now completely disproved. Later experiments have shown 
that it is very near the truth to estimate the proportion of the nutritive power of wheat to that of 
potatoes as about 7 to 2; or, in other words, 2 lbs of wheat afford as much sustenance as 7 lbs. 
of potatoes, though it may be doubtful whether they afford so much nourishment ; for, by calculating 
the produce of the two erops, it has been determined that 1 acre of wheat will produce sustenance 
for 3 persons as long as } acre of potatoes affords it to 6 5-6 persons. This is on the supposition that 
the power of nutrition of a plant is only in proportion to the quantity of farinaceous and glutinous 
matter contained init. But this is by no means certain. We have not been able to discover what 
it is that renders one substance more proper for food than another. . . . In estimating the amount 
ofaliment afforded by potatoes and grain, we should rather ecaleulate according to the mass of 
vegetable matter capable of satisfying a fall-grown person..... I may add that potatoes, from 
some peculiarity in the mixture or degree of condensation in their nutritive matter, seem to pos- 
sess an advantage over all grains as constant food. It is well known that potatoes and water 
alone, with common salt, can nourish men completely ; we have hundreds of instances, in many 
ra of Ireland, where the people have lived constantly on this diet from necessity, and yet have 

een robust, healthy. and long-lived as persons fed plentifally on animal food. Now, I know of nc 
meal derived from grain used as the general food of any nation, without being mixed with other 
kinds of alimentary matter, as oil, fruits, whey, or milk.’'t 





* Sinclair's Hortus Gramineus Woburnensis. 
os — a Journal of Agriculture, vol. v. a paper enumerating the various uses to which the Potato may 
applied. 
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EE The potato has been subjected to careful analysis by different chemists, and these are a 
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Of these constituents of the potato, it will be observed how large a proportion the water bears, 
and the remainder is chiefly composed of fibrin and starch. Hence, potato differs essentially from 
wheat and barley, by containing no gluten. and approaches in some measure to the nature of rye.* 
Of the dry constituents, starch is frequently used in the manufacture of wheaten' bread, the potato- 
flour giving to the loaf, when stale, a tendency to excessive crumbiness. Potato-flour does not 
injure bread as an article of food; but still it is an adulteration, and its use constitutes a fraud on 
the public, when the same price is demanded for the loaf partly made of this cheap material as 
for one of wheat alone. 

(2310.) Potato-starch may be converted into tapioca. The tapioca of commerce is derived from 
cassava, a preparation made in the West Indies, the tropical regions of America, and on the Afri- 
can coast, from the root of the manioc (Jatropha manihot), an euphrobaceous plunt. “The cas- 
sava cakes sent to Europe, which I have eaten with pleasure,” says Dr. Ure, “are composed al- 
most entirely of starch, along with a few fiores of the ligneous matter. It may be purified by 
diffusion through warm water, passing the milky mixture through linen cloth, evaporating the 
strained liquid over the fire with constant agitation. The starch dissolved by the heat thickens 
as the water evaporates; but, on being stirred. it becomes granulated. and must be finally dried 
in a proper stove. Its specilic gravity is 1:530—that of the other species of starch. The product 
obtained by this treatment is known in commerce under the name of tapioca; and being starch 
very nearly pure, is often prescribed by physicians as an aliment of easy digestion. A: tolerably 
good imitation of it is made by beating, stirring, and drying potato-starch in a similar way.”t An 
acquaintance of mine, a farmer in Forfarshire, Mr. James Scott, Beauchamp, instead of disposing 
of his potatoes, of which he used to raise large quantities every year, converted them into tapioca ; 
thereby saving a great deal of carriage which the delivery of potatoes occasions, and retaining 
the refuse of the manufactured potato, upon which he fed a large number of pigs, and which, 
moreover, afforded a good mash to the horses. 

(2311.) “ When potatoes are boiled, they lose from 1 to 1} per cent. of their weight. The juice 
which may be separated from them is sweet-tasted. The meal is insoluble even in boiling water, 
though potato-starch forms a transparent solution with hot water. Thus it appears that by boil- 
ing, the albumen, fibrous matter, and starch combine together, and form an insoluble compound.” 
Simple as the matter appears, it is not every cook who can boil a potato well. 

(2312.) ‘‘ When potatoes are exposed to the action of frost, it is well known that they become 
soft, and acquire a sweet taste. This taste is succeeded by a sour taste, owing to the rapid evo- 
lution of acetic acid, and the root soon passes to putrefaction. From the experiments of Einhoff, 
we learn that the sugar is formed at the expense of the mucilage; for the other ingredients were 
found in potatoes sweetened by frost, inthe usual proportion. He considers this sweetening pro- 
cess as connected with the vegetative powers of the root.’ “Dr. Peschiez of Geneva has de- 
scribed the. presence of mucous sugar and of gum in the potato. This explains why it is capable 
of undergoing the vinous fermentation.” The acids contained in potatoes in the natural state 
were ascertained by Einhoff to be a mixture of the tartaric and phosphoric acids. He also ob- 
tained from 1,820 parts of dried potatoes, 96 parts of a grayish-white ash. Of these, 64 parts were 
soluble in water, and 35 insoluble} A minute analysis of the ash of potatoes is given’ by Professor 
Johnston, including that of the haulms. In 10,000 lbs. there were found of— 
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It will be observed what a large proportion of potash, lime and silica the tops of the potato plant 
yield. “ These roots,” as observed by Professor Johnston, and the observation applies to turnips, 
carrots and parsnips, as well as to the potato, “ contain very much water, so that, ina dry state, 
the proportion of inorganic matter presentvin them is very much greater than is represented by 


* Thomson’s Organic Chemistry of Vegetables 

t Ure’s Dictionary of the Arts and Manufactures, art. Cassava. 

ce Organic Chemistry of Vegetables. i 
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the above nambers. I have, however, given the quantities contained in the crop as it is carried 
from the field. as alone likely to be of practical otility. The crops of these various sorts vary very 
much in dillerent localities, being in soine places twice, and even thrice as much as in others— 
every 10 tons, however, which are carried off the ground, contain about 9 times the weight of sa- 
line and earthy mattera, indicated by the numbers in the Table.”* 

(2314.) Nolanina was discovered by M. Destosses in the fruit of the common potato, and M. Otto 
discovered it also in the potato itself, after it had been allowed to germinate, and this substance is 
an acrid narcotic poison. “ its existence in the potato after germination,” says Dr. Thomson, “ is 
aa interesting fact, and should lead to the cautious use of that important vegetable after germina- 
tion has commenced.” 

(2314.) “It is well known thata spirit can be extracted from potatoes. From this spirit Messrs. 
Bertillon and Guictand extracted a volatile oil, being a colorless, limpid liquid, having a strong 
smell, hot, acrid taste, and being very soluble in alcohol.” t 

(231%.) The particles of potato-starch are irregular ellipsoids, varying in size from 1-300 to 1-3000 
of an inch; those of wheat being separate spheres of 1-1000 of an inch; so that it would be an 
easy matter to detect potato-flour among wheaten flour with the microscope. 





o8. SOWING AUTUMN WHEAT, AND THE CONSTRUCTION AND 
PRINCIPLES OF AGRICULTURAL WHEEL-CARRIAGES. 


“How ceaseless is the round 
Of rural labor! Soon as on the field 
The withered haulms and suckers crackling blaze, 
And with their far-extending volumes load 
The wings of Autumn's latest lingering breeze, 
The WNEATEN SEED-TIME all your care demands.” 
GRAHAM. 


(2316.) How ceaseless, indeed, is the round of rural labor! No sooner 
does the farmer secure his crop, the progress of which toward maturity 
has excited his most lively solicitude during the course of a whole year, 
than he begins to sow the succeeding one, and strives to prepare as much 
land for it before winter sets in as he possibly can secure. The crop 
usually sown in autumn is wheat, that plant being able to bear the vicissi- 
tudes of winter in our latitude, though barley and tares are also sown at 
the same time in some parts of England, where they stand the winter well, 
but neither can withstand a Scottish winter. 

(2317.) You have just seen (2312) that the constituent parts of the haulm 
of potatoes consist of large proportions of potash, lime, and silica—ingre- 
dients useful to many of the crops which follow in rotation after a summer- 
fallow ; and though incineration is the means by which the chemist discov- 
ered those substances in potato-haulms, yet I would advise you to make a 
compost of them, as I did before (1613), rather than convert them into a 
“erackling blaze,” as described in the motto, inasmuch as their inorganic 
constituents can be secured equally well by fermentation as by incinera- 
tion, while their organic constituents are not dissipated, but thereby pre- 
served for use. 

(2318.) You will recollect that we left off the working of summer-fallow 
after the land was dunged (2155), and when the land was to receive no 
lime. It is now our business to finish the summer-fallow, by the sowing 
of autumn wheat, the crop for which the land was specially prepared by 
fallow. The first process is the leveling of the drills which cover the 
dung, by harrowing them across a double tine; and, unless the land is of 
very strong clay, 1 double tine will be sufficient for the purpose. After 
the land has been harrowed level, any root-weeds that have been brought 





* Johnston'a Lectures on Agricultural Chemistry and Geology. 
{ Thomson's Organic Chemistry of Vegetables. 
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to the surface should be removed, but the surface-weeds will soon wither 
in the sun and air. The land should now be teered, to be gathered up 
(650), fig. 133, into ridges, and if it has been thorough-drained, or is other- 
wise sufficiently dry, 1 gathering-up will-make a good seed-bed; but 
should it be too wet for once gathered-up ridges to lie safe all winter, the 
ridges should be twice gathered-up (665), fig. 139. The second gathering- 
up, however, should not be done immediately after the first, but after such 
an interval of time has elapsed between them as to allow the land to sub- 
side, and the subsidence wil] be much hastened by a fall of rain. Should 
the fallow-land have been dunged in the usual way, that is, the dung 
spread upon the surface, and plowed in, with feered ridges, the feerings 
should have been so made as to leave a 4 ridge at the side of the field, 
that now, when the land is about to be plowed for the seed-furrow, the 4 
ridge is converted into a whole one, and the field thereby made fit to be 
continued in that form. 

(2319.) But a practice has come into use since the introduction of the 
grubber, Plates XXIX. and XXX., which possesses some advantages, on 
strong land, in certain circumstances, which is to cover in the sown wheat 
with the grubber, instead of first plowing the land for a seed-furrow, and 
to finish the work with a slight harrowing. When the grubber is contem- 
plated to be thus used, the land, in summer-fallowing, should be feered in 
ridges, as if for the seed-furrow, when covering in the dung, as the subse- 
quent grubbing will not alter the form of the ridges farther than to 
reduce their crowns, and fill the open-furrows a little. When a tough, 
waxy clod is expected to arise on plowing strong land, rather wet below, 
for a seed-furrow, or when there is appearance of unsettled weather, 
the grubber will be found useful in keeping dry the meliorated soil on the 
surface, and also in getting quickly through with the wheat-seed. 

(2320.) Land that has grown beans is usually gathered-up for the seed- 
furrow at once, and sown immediately, as the season is far advanced by 
the time the bean-crop is carried in and stacked; but the seed-bed would 
certainly be in a better state for wheat were the land allowed to subside 
for a few days before the seed is sown. Where the land is strong, and 
the ridges are sufficiently rounded, the grubber may be used on bean- 
stubble, as on fallow-land, for covering in the wheat sown broadcast on it, 
but for this purpose a 4-inch grubber is required, the surface being fin- 
ished with a slight harrowing. The grubber will succeed in this very well, 
in as far as the wheat is concerned, and it has a great advantage in a late 
autumn in getting through the work expeditiously ; but on strong land, 
not thorough-drained, and in a comparatively flat state, grubbing will not 
succeed on bean-stubble; at least, the wheat-seed would incur consider- 
able risk of being rotted in that state of the soil all winter, and the 
land itself of becoming soured; and the land would not escape the 
effects of such an injury, even though it should be fallowed the succeed- 
ing year. 

(2321.) The land which has grown potatoes should be plowed for a seed- 
furrow, because, having been laid flat for the culture of this sammer crop, 
the grubber cannot be employed with advantage in the case, as that im- 
plement leaves the land as flat as it found it. The land only receives 1 
furrow after potatoes; and it should have time to subside a little, though 
the usual practice is to sow the wheat upon it as soon as plowed. The 
reason why I have frequently recommended the subsidence ofthe land be- 
fore being sown with seed is, that wheat thrives better in soil having a lit- 
tle firmness in it than in the loose state the plow leaves it. , 

(2322.) When the land is naturally strong enough to grow wheat, but is 

(Ga) ae! 27 
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somewhat soft, and so wet below as to make it apt to throw out the wheat 
plant in spring, the best plan is to make a seed-bed by ribbing with the 
small plow, fig. 320, and (1748). The wheat is sown broadcast over the 
ribs, and harrowed in with a double-tine along (1769). The ribbing gives 
the wheat a deeper bed in the soil than mere harrowing, and a deeper 
hold of the soil in spring, and it has also the advantage of stirring only 
the dry surface-soil for the seed-bed. It can only be practiced, however, 
on land that has been ridged up for a seed-bed for a considerable time, 
as the small plow does not make good work on new-plowed land, it, 
small as it is, going too deep, and making the drills too wide ; and it is 
never employed on land that has not been ridged, being unfit to turn up 
land in a hardened state. i 

(2323.) Another mode of preventing the throwing out of the wheat plant 
in spring on soft land, otherwise well adapted for wheat, is, first, to feer 
the land into ridges, sow the wheat broadcast between the feerings, and 
cover it in with a light seed-furrow, leaving the land unharrowed and rough 
al] winter. 

(2324.) Whether harrowed or not, itis of great importance to leave 
wheat land rough all winter, that is, with a round large clod upon the sur- 
face. These clods afford shelter from wind and frost to the young plants, 
and when gradually mouldered by frost, serve to increase the depth of the 
loose soil, and protect the roots of the plants from frost. Indeed, when- 
ever the land is harrowed as fine as meal with autumn wheat, the rain 
never fails to batter its surface into a crust, and the frost heaves it up in 
spring like fermented dough; and this action raising the plants along with 
the soil, they are exposed on the surface after the frozen earth'has subsi- 
ded, on being thawed by sunshine (1772). Such an effect, however, can 
only occur where a considerable quantity of moisture exists under the sur- 
face of the soil, ready to be acted on by frost. Draining, then, isthe only 
safeguard against the young wheat plant being thrown out of the earth in 
spring. As the ground is desired to be left in a rough state in autumn, no 
use is, of course, then made of the roller. 

(2325.) Autumn wheat is almost always sown broadcast in Scotland, ex- 
cept, perhaps, in the neighborhood of large towns, where it is sown with 
the drill, Plate XX VIL, figs. 325 and 326; and the reason why the drill is 
us€@in that particular locality is the facility afforded by the drilled rows 
to howthe land free of surface weeds, which invariably make their appear- 
ance Where the street manure is used. In England wheat is very gener- 
ally drilled, for the reason just given, and surface weeds seem more gener- 
ally numcrus and troublesome throughout England than Scotland. Sow- 
ing broadcastis represented by fig. 322, and is fully described from (1756) to 
(1766). The machines for sowing grain in drills will be found fully de- 
scribed by Mr. Slight from (1824) to (1829). 

(2326.) Wheat is pickled at this season, as well as in spring, before it 
is sown, and the reasons for treating it thus, as far as they are known, as 
ee the best method of doing so, will be found described in (1754) and 

55). 

i (2327.) Almost every year some new variety of wheat, of great reputa- 
tion, is offered to public notice, and no doubt a good variety may thus oc- 
castonally be obtained. Buf the safe plan for you to follow is to adhere 
to that vaniety, or those varieties, which have succeeded in the district in 
which you farm; because one variety may succeed well in that locality, 
and not another. It is right to try experiments in growing new varieties 
which are well recommended, and you should give such experiments ev- 


ery a ; but until the fact is proved by yourself or your neighbors, that 
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the recommended wheat is a good one for your locality, it should not be 
extensively cultivated. The good properties of wheat are: heavy weight, 
fine sample, prolific per acre, and plenty of clean straw. <A good weight 
is from 62 Ibs. to 66 Ibs. per bushel; it is now, however, as easy to obtain 
65 lbs. as it was a few years ago to get 63 Ibs. a bushel. Years ago, 24 
bushels per acre were considered a fair crop on ordinary wheat land; it 
is now as easy on the same soil to raise 32 bushels. The greatest differ- 
ence in these results has been realized in the course of years, from the in- 


ferior, not the superior classes of soil. 

(2328.) There are other modes than those 1 have mentioned of sowing wheat on fallow ground. 
One of these is d/bbling, and there are various ways of dibbling wheat. One is to make a hole 
not exceeding 2} inches deep, with a dibble not so thick as that used for planting potatoes in gar- 
dens, to drop 1 seed or 2 into it, and to cover them with earth with the foot; the holes being made 
4 inches apart, and 7 inches wide between the rows. But this is a very slow process. A more 
expeditious plan is to use an implement of a cylinder of wood 6 feet long, 4 inches in diam- 
eter, and divided lengthways by the middle, to make into 2 dibbles. Pins of wood of a conical 
form, 3 inches long, are airiven perpendicularly at 4 inches apart into the apex of the curved side 
of the split cylinder. This implement forms a number of dibbles, by being laid along the ground 
with the pins downward, which are pushed into the ground with the pressure of the foot, to make 
as many holes as there are pins. The implement being removed by means of a handle attached 
to its flat side. boys or girls drop 2 seeds into each hole, and cover them with earth. Another and 
more certain plan of dibbling is this: a flat. thin board of wood is provided with holes 4 inches 
apart in the row, and the rows7 inches asunder. This is laid flat on the ground, when small dib- 
bles are pushed through the holes to the requisite depth of 2} inches into the soil, the depth being 
determined by a shoulder on the dibble; 2 seeds are then dropped into the hole as each dibble is 
withdrawn; and when the board is lifted up from the space it occupies to another space in ad- 
vance, the earth is brought over the holes and seed by the foot. It is asserted by those who 
have sown wheat by dibbling, that about one bushel is sufficient seed for one acre, and tbat 
the produce will be 5} quarters per acre ; that is, the produce bears a proportion of 44 to 1 of the 
seed sown.” , 

(2329.) Another mode of sowing wheat has a similar effect in the appearance of the growing 
crop as ribbing with a small plow, and this is accomplished by using the common plow with a 
single horse, and depositing the seed, anc along with it, if necessary, any species of manure dust, 
such as rape-dust, in the furrow. The seed is dropped out of a hopper placed in the bosom of the 
plow, and the quantity is regulated by a grooved axle, made to revolve by a small wheel, which 
receives its motion by being carried along the ground with the plow. The immediate effect of 
this operation is to cover the seed-wheat with the plow-furrow, to prevent its being thrown out 
by the frost in spring in soft and spongy land. and to cause the crop to grow in rows 9 inches 
asunder. The pulverized manure is sown at the same time and in the same manner as the seed, 
out of the same hopper in which a division is formed to separate the seed from the manure, and 
both fall through spouts, one placed behind the other. Such a drill has already been described bv 
Mr. Slight in (1770) and (1771). The advantages resulting from this mode of sowing wheat on 
spongy clay soil are, that the horse docs not tread on the seed, and the seed requires no covering 
in by the harrow. It is necessary, however, to caution you in the use of rape-dust and guano in 
contact with seed, as both are apt to affect the vitality of seeds, without the intervention of alittle 
soll, or the previous mixtare of a little earth.f 

(2330,) Another mode recommended for cultivating wheat is transplanting. It is proposed to 
sow a small portion of ground with seed early in the season, and take up the plants asthey grow, 
divide them into single plants, and transplant them. By thus dividing the plants as they tiller into 
single plants at 4 periods of the season, a very small quantity of seed will supply 2s many plants 
as would cover a large extent of ground. Though wheat no doubt bears transplanting very well, 
yet as the scheme implies the use of much manual labor, it is questionable if it will repay ihe ex- 
pense. The proposed method has been tested by experiment, and the question of comparative ex- 
pense stands thus: Suppose 440 grains of wheat are sown on the Ist of July, by the beginning of 


August each seed will afford 4 plants, or in all.......... 2... ee eee eeeneee 1,760 plants. 
At the end of August these will produce.......0 0... eee cece 5,280 .. 
eeeprember these againos.o.- -. =. -..--scce suse nee. wcll 14,080 .. 
And in November these last will produce ..2... 2.2.0.0... eee. Prle0 .. 


The ¢ime occupied in sowing the 440 grains, and dividing and transplanting the produce of them, 


stands thus: 
Hours. Minutes. 


SS, (00) 0 440 grains 0 20 
August (beginning), taking up .....-........---- 440 plants 0 20 
ae VIAE. aa e e a a E, 17a ke 1 10 

os planting oss + -cgs. . See  - a 3 30 
Angust (end) ...... Ee) eS ie oO .. 1 28 
.. dividing Nto.. --.-. F... 5,280 .. 3 30 

on planting. ekte- eaa a. « le 0,280 oo 10 33 
Septembers eee (aking Up ........05--..— D260 .. 4 24 
oe dividing tnto......2.. ae. 14,080 .. 9 23 

-a planting.. -re-an . o e E. 14,080 .. 28 9 





* 0h Express for February, 1843. t See Mark-Lane Express for November 24, 1842, 
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llioura. Minutes. 


November.....-..-taking up....... eoeesccecee ol4,000 planta 11 44 

ma dividing into......-.-- ... ARRO T. 14 4 

ate Plaiitig,.-..-......-..c0 gee S0 -.. 42 14 
130 49,” 


Nearly 13 days. 


Of these 13] days, 4} days may be reckoned for women and boys oceupied in taking up and divid- 
ing the plants, which, at 10d. per day, will cost 3s. 9d. The remaining 9 days are for men trans- 
planting at 10s. per week, 1s. 8d. a day, which will cost 15s. more; in all 188. 9d. per acre, As 
the saving of seed was estimated at 18s. Gd. per aere, the expense of transplanting would thas 
be greater than the saving eflueted. It appears, besides, from Mr. Palmer's smal] bot well-con- 
ducted experiments, that 10 plants out of 4% died, which is a large proportion, leaving more than 
1-5 of the ground blank, while the return of the produce does not warrant the supposition that the 
remainder would make up the deficiency ; the 24 lbs. of grain from the space of ground experi- 
mented on is not more than 20 bushels per acre, and still. after adding } to this for the destruction 
of seeds occasioned by birds, the whole amount, only 25 bushels, would not be a fullerop. Taking 
93. an hour as the fair cost of a man’s labor, the cost of transplanting would be £1 12s. Yd., to set 
against the 18s. 6d. of seed saved; and supposing the plants to be set as far apart as 1] feet, the 
cost would still be £1 4s. &d. per acre. “In my opinion,” says the experimenter, “the onl 
way of exceuting thia plan is to dibble in the seed, 2 grains in a hole, about 4 inches from eac 
other. the plants to be taken up when they are in a proper state, and divided into 5, which would 
be as many on an average at that time as could skillfully be made, and then planted out at onee, 
where they are to remain, thus getting rid of all the tntermediate dividings. The number of 
grains of wheat required for 1 rood would be 42,240, which would not exeeed 1 pint at farthest, 
ae I have ascertained by actually counting that quantity ; and, consequently, 1 pint of wheat will 
plant 21,120 holes. If each hole gives 5 plants on an average, which may be reasonably expect- 
ed, there would be at the disposal of the farmer 105.600 plants, a quantity sufficient to plant 5 
acres, at 17} inches apart. If farmers were to adopt a system of this kind, there is little doubt but 
it would soon gain ground in the country. Seed for 5 acres, sown in the usval way, would cost 
about £4 12s. 6d., whercas 1 pint of wheat would only cost abont 1 penny. The plants may be 
taken up, separated, and planted again by 50 people in one day ; 25 taking up, dividing, and sup- 
plying 25 planters, allowing each to plant 4,224 per day, and this might be wholly done by boys 
and girls at 6d. per da}; consequently, the farmer's saving, exclusive of the original cost of dib- 
bling 1 rood, would be £3 7s. 5d. per every 5 acres, as thus: 


“Cost of seed-wheat for 5 aeres.........-- E errr le 
Cost of 1 pint of seed-wheat.....-... Pier on sere ee eee 2 Om 
Dipulinemeins Of aN ACTC..... 0. -sceecece secs esee Stoker 000 
TaWneand plaiting........0-sccceeccsese ocseeecce: GM eee 

Lor 
Ss Jeo 


(2331.) The object of these various modes of sowing wheat is the saving of seed—a great object 

rtainly, when it is borae in mind that 1-14 of the whole grain grown in the country is consigned 
16¢he earth in seed. From the statement just given in regard to the transplanting of wheat, it 
2pPears that 4 English pints of wheat are capable of supplying a sufficient number of plants for 1 
acrey By ordinary drilling, 3 pecks are enough seed for 1 acre, according to a statement of Mr. 
vie whose wheat crops average 4} quarters per acre on poor soil, which is manured 
when the green crops are sown, and by sheep eating green crops off the land. His profits from 
farming Spm to arise solely from the economical system of management he pursues. “ The soils 
I cultivates he says, ‘are naturally very poor. Two of my farms are principally gravel, and 
most of one a moorish, boggy gravel, extremely spongy in winter, and very apt to bum in sum- 
mer, and formerly in the state of, and similar to, the heaths at Bagshot and Blackheath. The 
other Is a very hilly farm, with bat few inches of soil, on chalk. These farms have been great] 
improved by the we of the subsoil and trenching plows; but they are only kept in profitable till- 
age by the zencradgonomy of the system.’ 

(2332.) But practite bas always tended against the use of a small quantity of seed; and the 
practice is sanctioned by the fact that, though large quantities of seed are usually sown, in many 
seasons the young planta come up rather scanty. There is a circumstance attending the germin- 
ation of seed which may eecount for much of the seed being destroyed by the inseet tribe, espe- 
cially if the weather be sagh as to cause its germination to he tardy. The circumstance 1 allude 
to is the nutritive matter of the seed, which constitutes its largest proportion, speedily becoming 
fluid after being sown, by absorption of moisture. then milky in its aspect and sweetish in its 
taste. In fact, a good deal of saccharine matter is always evolved in the process of germination. 
Now, as all creatures are known to be fond of sugar, the germinating seeds become a ready prey 
to hosts of insects constantly existing in the soil; und should the ogress of termination be rê- 
tarded, by any cause external to the seed, we can easily coneeive that injury derived from insects 
may soon render the seed useless forthe purposes of vegetation; for, if the nutritive matter be 
extracted, there is nothing to nourish the rudimentary plant, as it is not then sufficiently devel- 
oped to draw nourishment from the soil. 

(2333.) Fig. 432 represents a grain of wheat magnified, and so dissected as to show its compo- 
nent parts. It consists of 2 skins, an outer and an inner—a a the outer, and 3 the inner, skin: b 
is where the nutritive matter, called the a/5umen, is aituate, and it constitutes the whole sced, and 


* The Gardener's Chronicle for October, 1843. 
t eh Messenger for Sept. 1843; and see also Mr. Davis's pamphict on the same subject. 
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is mostly hid beneath the skins; ¢ is the little scale or cotyledon through which the nutritive mat- 
ter passes in the sweetish state. when the grain is germinating. and by which it is rendered most 
fit for the nourishment of the little plant; d is the rudimentary plant, at 
the base of which 3 tubers may be seen, from which as many roots or Fig. 432. 
stems. or both, will afterward proceed; and e is tbe point where all the gln 
3—the nutritive matter, the little scale, and the rudimentary plant—are Aw N 
united. All these parts are essential to the growth of the seed; for, Ami N 
when any one of tbem is absent by accident or design, the seed fails to 2 li \ 
spring. Wi 
0334.) The seeds of almost every specics of plant naturally possess 

such a structure that only 1 stem can proceed trom them; but in the 
grasses, and more particularly in the ccreal grasses—that is. those which 
yield corn—there is observed a remarkable departure from this form of 
parts. In them the embryo plant is asually thickened toward its base, 
and so organized that, instead of 1 stem. 3 or 4 usually spring from 1 
grain; and. in other cases. a numbcr of stems so great has issued as al- 
most to exceed belief. The peculiarity mentioned may be observed at 
d, fig. 432, which is the rudimentary plant, having 3 projections in the 
lower part, while in another seed there would have only been 1; and 
from each of these a rootlct or a stem, or both. will proceed when the 
grain is placed in the soil. Fig. 433 represents the grain in a state of THE COMPONENT PARTS 
germination, 1 shoot a having left the sheath, another 4 is just evolved, OF A GRAIN OF WHEAT. 
and a third c remains unevolved; and dd are the rootlets. It is this 
peculiarity of structure which compensates, in some degree, for the loss arising from the destrac- 
tion of seed. The germination of autumn wheat takes place in about 17 or 19 days. The force 
of the vegetation of a single secd is so great as to be able to raise 
a weight of 200 Ibs., as has been proved by the process being Fig. 433. 
made to split hollow balls, in the same manner as the Florentine 
academicians measured the expansive force of freezing water. 

(2335.) There is a valuable property in the growth of wheat | 
which I mast not omit to mention. which is, that the wheat plant 
pushes out 2 sets of roots, the one from the seed, and tbe other 
from the crown of the plant, from which the leaves orizinate.— 
The seminal roots as d, fig. 433, push out from the seed wherever l 
it may have been sown, provided the depth does not exceed 7 | 
inches: but the coronal roots always push out as at a, tig. 433, j 
very near the surface of the soil, not much exceeding 1 inch be- i 
low it. The existence of those 2 sorts of roots clearly indicates 
the nature of the plant to bear sowing both in winter and spring ; 
and the relative position of the roots indicates the differences of 
culture which should be given to the plant in winter and spring. 
In winter, wheat-seed should be pretty well covered with soil, 
say 4 inches, in order to be placed beyond the influence of frost, 
but in spring it should be sown nearer the surface. “The first 
or seminal root,’ says a writer in the Georgical Essays, quoted 
by Colonel Le Couteur, “is pushed out at the same time with the 
germ—which, together with the farina, nourishes the plant until 
it has formed its crown.” “In the spring. when the crown has 
become sufficiently large, it detaches a number of strong fibres, 
which push themselves obliquely downward. These are the 2 
coronal roots. A small pipe preserves the eommunication be- 
tween them and the seminal roots, and it makes an essential part 
of the plant; and is observed to be longer or shorter, according 
to the depth that the seed has been buried. Itis remarkable, 
however, that the crown is always formed just within the sur- A PLANT OF WHEAT IN THE 
face; its place isthe same, whether the grain has been sown STATE OF GERMINATION. 
deep or superficial. I believe I do not err when I call this vege- 
table instinct. As the increase and fruetification of the plant depend upon the vigorons absorp- 
tion of the coronal roots, it is no wonder that thcy should fix themselves so near the surface, where 
the soil is always the richest. From an attention to this circumstance, we are led to explain the 
operation of top-dressings.” . . . . “ Wheat sown superficially,” continues the same writer, 
“ must be exposed to the severity of the frost, from the shortness of the pipe of communication. 
The plant in that situation has no benefit from its double root. On the contrary, when the grain 
has been perfectly covered. the seminal and coronal roots are kept at a reasonable distance. The 
crown, being well nourished during the winter, sends up numerous stalks in the spring. On the 
tillering of the corn, the goodness of the crop principally depends.” Spring-sown wheat, having 
no time to tiller, may therefore be sown nearer the surface. and also thicker than autumn-sown. 
Viewed in this light. drilled wheat in spring should grow more equally than seed covered in with 
the harrow ; for, as this writer justly observes, “a field of wheat, dibbled, or sown in equidistant 
rows by the drill-plow, always makes a better appearance than one sown with the harrow. In 
the one, the Pipe of communication is regularly of the same length, but in the other 7 zs erregu- 
lar, being either too long or too shart.” I would say, with Colonel Le Couteur, that the exact 
depth at which wheat should be sown is a question of local experience, bearing relation to the 
nature of the soil and climate. 

(2336.) As to the nataral tillering of wheat, some varieties evince extraordinary powers in that 
respect. Colonel Le Couteur mentions that “one plant from a single grain of a downy variety, in 


1833, Cae oat 32 tillers; all produced ears, with an average of 50 grains to each, or ] 690 grains 
893} 
















422 THE BOOK OF THE FARM— AUTUMN. 


from 1—an enormous produce,’ as the Colonel regards it, bat judiciously adds, “ which no field 
cultivation could be fairly expected to attain, as it is not the extraordinary qaantitics which art 
may produce, cither by extreme care, subdivision, and transplantation, that shoald be brought 
under the consideration of farmere ; but the fair and legitimate made of husbandry, allainable to 
all who will devote to its pursuit that industry and inqniry without which their art is a mere me- 
chanical operation, throwing in a little seed into the ground, and leaving Nature to do the rest.”* 

(2337.) Early sown wheat, when growing luxuriantly in aotomn, is sometimes affected by slugs 
in damp weather. Mr. Wentworth, of Harlow, gives this recipe for destroying them: “ Provide, 
fresh from the kiln, as much Jime as will allow 5 bushels to the acre. Stake it 2 days before eow- 
ing; choose a calm and mild morning; commence sowing early enough to finish before daylight; 
and 1 man can sow 1 acre per hour, sowing 2? yards al a casl.” Turnip-leaves have been recom- 
mended to be lail npon wheat, and, as slugs readily take shelter under them, they can thus be 
collected and destroyed. Of the 2 modes of destruction, 1 should conceive the quicklime to be 
the more efficacions, especially in moist weather. 


39. EGGS. 


“Mine honeat fricnd, 
Will you take eggs for moncy ?” 
WINTER'S TALE. 


(2338.) The treatment which every kind of poultry should receive in 
autumn is that recommended in spring (1939), to be followed in summer. 
Geese, ducks and turkeys should only hateh in spring and the early part 
of summer ; for late hatchings of these never produce birds worth rearing, 
as they cannot attain in the same season a tolerable size and degree of 
fatness. But common fowls may be hatched throughout the summer, and 
even to a late period in autumn, and the chicks be reared to a useful state. 
What can constitute a more delicate dish than a chicken, boiled, roasted or 
broiled, at any season, but especially when the productions of the garden 
are in the highest state of perfection, in summer and autumn ? 

(2339.) Hens are fond of making their own nests and bringing out broods 
in corn-fields, and at the roots of hedges and shrubs; and when hens have 
their liberty during the day, it is impossible to prevent their following this 
inclination, which is common to all, under the best regulated system; and 
so high a value do I set upon liberty to these creatures, on the score of 
health and strength of body, and flavor in flesh, that 1 would rather run 
the risk of losing a few broods in the year, by the fox and polecat making 
free with a self-set hen or two upon nests of their own seeking in corn- 
fields, than see them cribbed in summer within a court of the largest di- 
mensions. 

(2340.) One of the daily cares of the hen-wife in summer and autumn 
is the gathering of eggs. Whenever a hen is observed to show a desire 
to lay, a nest should be provided for her in a quiet and convenient place, 
and if she is directed to it at the commencement of her laying, she will 
continue to frequent it ever after, if undisturbed; but a nest is not re- 
quired for every laying hen, as several will Jay in succession in the same 
nest, some hens laying earlier in the day than others; and so tenacious are 
they of their night to particular nests, that two hens will not unfrequently 
occupy the same nest at the same time. 

(2341.) Every place is not equally suitable for a hen’s nest. In other 
places than the hen-house, hens are not fond of laying their eggs ona 
level with the ground, though a quiet corner in a shed under some shelter 
is not unfrequently selected by themselves for the purpose; but they 





* Le Couteur on Wheat; and it is but justice to Mr. Lawaon, of Elgin, to state that he detected this E 
culiarity in the germination of wheat, when 100 deep sown, 80 long ago as 1827—as may be seen by reter- 
ring to (39 VI. of the Old Series of the British Farmers’ Magazine. 
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usually prefer to be elevated above the ground, such as in the mangers of 
stables, or in a trough of a shed or hammel, or upon the top of the wall 
of a stable, byre, or outhouse, immediately below the roof. When nests 
are ‘made in such places as hens would themselves prefer, they are much 
more likely to be frequented than when an opposite determination is taken. 
One reason, perhaps, for their preference to the manger of the work-horse 
stable is that in daily picking up morsels of food dropped there by the 
horses, while the latter are at work in the field, the manger presents a 
convenient place on the spot when the pressure for laying overcomes them. 

(2342.) Ducks are very careless layers, dropping their eggs wherever 
they seek for food, and these, when discovered by the pigs, are champed 
up as the most delicate morsels that fall in their way. Common rooks 
watch for such stray eggs, and carry them off even out of the courts of 
the steading. To secure the eggs of ducks, the birds should be examined 
before being let out in the morning, and those indicating hard with egg 
should be confined in the hen-house till they have laid, and afterward let 
at large. : 

(2343.) It should be the hen-wife’s duty to visit every nest and collect 
the eggs from them every day, and tke period of creating the least dis- 
turbance to the poultry in this duty is the afternoon, say between 2 and 3 
o’clock, before the birds begin to retire to roost. A nest-egg should be 
left in every nest; because it is an old established fact, that all domestic 
birds, at least, prefer to lay in nests containing eggs to those which are 
empty. Eggs are most conveniently collected in small hand-baskets; and 
a short, light ladder will give easy access to all nests elevated above reach 
from the ground. 

(2344.) Whether eggs are retained for use at home, or disposed of to 
the egg-merchant, it is of importance to keep them in a fresh state for 
some time. This end may be attained by preventing the air penetrating 
the pores of the shell, and the yolk coming in contact with its inside. A 
simple and effectual way of preventing the air penetrating the shell is to 
rub the egg over with butter when taken warm from the nest; and as 
simple a way of preventing the yolk adhering to the inside of the shell is 
to roll the egg from one side to the other every day. This treatment eggs 
should daily receive, whether kept for your own use or sold to the dealer, 
and it will preserve them in quite a fresh state for several weeks. But I 
need hardly inform you that this is not the general mode of treating eggs 
in farm-houses, whether intended for use at home or for sale, they being 
commonly kept in promiscuous heaps, and used in the state when taken 
from the nest; and if they are habitually used on the day they are laid, no 
unnecessary trouble is required to be taken with them. When trouble is 
desired to be avoided with eggs, they are sold to the dealers every week 
in spring and early summer, when most abundant; but the price is then 
very low, not above perhaps 4d. per dozen—a price unremunerative for 
the least degree of care bestowed on fowls. If it is desired to render 
eggs a remunerative item of farm economy, they should be preserved in 
a fresh state until the season of scarcity arrives, when, of course, they 
would realize a fairer price. Itis easy to preserve eggs to that season by 
simply smearing them with butter immediately from the nest, and setting 
them on their small ends among salt in barrels in a dry room. They may 
be kept in this manner for 7 months, at least I have found them gutte 
fresh at the end of that period, so much so, that they contained the very 
milk which constitutes the criterion of an egg being fresh when boiled ; 
and how much longer they would have remained in that state I cannot 


say, as I never tried the experiment farther. I have heard of an instance 
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of eggs packed in salt becoming so salted as to be useless; but in this 
case the salt might have been damp, and the eggs might not have been 
greased at all. Both circumstances are material, for without grease air 
cannot be excluded, and I know that new-laid eggs will soon become salt 
when floated in brine. Eggs will also keep fresh ina barrel of lime- 
water; but the dry salt, in a dry chamber, is a much more agreeable ma- 
terial to put the hand among every day. In short, they may be kept in 
any way that will exclude the air entering the shell; but whatever other 
additional expedient is adopted, that of greasing them with butter imme- 
diately from the nest should never be neglected. 

(2345.) Hens begin to lay about the beginning of March, and continue 
to the beginning of October. They do not lay every day, that is, every 
24 hours. some laying every other day, and some missing one day in three. 
They lay about 2 dozen of eggs at one period, then cease for 2 or 3 weeks. 
and again lay other 2 dozen, and so on for the number of months men- 
tioned. Of all these months, however, they lay most constantly in March 
and April. After each period of laying they are inclined to sit on the 
eggs, and when it is not desirable for them to incubate, it is difficult, in 
most cases, to drive them from their propensity to clucking, as it is com- 
monly called. 

(2346.) Many cruel expedients are practiced by country people to pre- 
vent hens clucking, such as ducking them in water, dipping them in water 
for a few seconds, pulling feathers in a particular manner out of particular 
parts of their body, and such like barbarities—all of which I believe to be 
ineffectual, at least I never saw a single instance of their success. The 
only effectual plan I know, without giving bodily pain to the animal—for 
if it is desired to have hens to lay eggs in preference to hatching chickens, 
it is requisite to remove from them the desire to sit—is to place them in 
darkness, and there deprive them of food and water for 2 days and 2 nights, 
and, in difficult cases, fur the third day. The simplest means of accom- 
plishing this is to procure a number of light-made tubs, each just large 
enough to hold one hen within it when standing on her feet, and to have 
its top and sides pierced with holes to afford air, but so small as to exclude 
light, and to give them such an inclination as the hen may not see through 
them. Such a tub is placed mouth downward over a hen, in a quiet place, 
such as an out-house, and not in the hen-house. In this position, the de- 
sire to sit will be removed from her in 2 days, and in obstinate cases in 3 
days. Itis not an uncommon practice to whelm an ordinary tub over a 
number of hens, with one side of its mouth raised a little from ths ground, 
the effects of which contrivance are to allow as much light to enter the 
tub as to let the hens see to fight each other, and in many such cases they 
are removed with their scalps bared to the bone, and even pecked and 
trampled to death. 

(2347.) Neither dogs nor children should be allowed to run after laying 
hens, as such treatment obliges them to lay their eggs before they are pro- 
vided with the shell. Guinea fowls are incessant chasers of hens. 

(2348.) Ducks are great layers, laying an egg almost every day. They 
commence at the beginning of April, and cease at the season the bean 
usually comes in bloom—in July. 

(2349.) Autumn is the time to select hens for laying the eggs in the en- 
suing winter. They should all be young, but of different ages, that a suc- 
cession of layers may be maintained during the season, as I have men- 
tioned before in (1473), and the food they should receive I have also 
mentioned in (1939). Like the eggs collected in summer, those dropped 
in winter should also be smeared with butter when taken from the nest. 

(896) 
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Hens readily taken to the nests made for them at this season, evincing 
little desire to make them in the fields for themselves. Autumn is the 
season of moulting with fowls. The only care requisite under this peri- 
odic visitation, is to keep the creatures warm at night, for chillness of air 
may be looked for at nights in October. 

(2350.) Pigeons will produce a young brood in every month in autumn, 
and in this season of heat and abundance of food, both old and young 
become full-sized and in fine condition. They should be fed in common 
with other poultry ; but though this be regularly practiced, they are fond 
of going to the fields in search of variety of food. Fields of new-sown 
peas, oats, barley, and wheat, are eagerly visited by them in quest of grain 
that has escaped burial by the harrow. Even the turnip-seed is eagerly 
sought for in a new-sown field; and where the wheat crop is laid by the 
weather, there they will congregate in flocks, and pick out every kernel 
within their reach. For wheat and pease they will fly miles to obtain. It 
is, no doubt, provoking to -see corn nearly ready for the sickle destroyed 
in the field by any kind of animal ; but a farmer regards the depredations 
of his own pigeons in a pardoning mood. 

(2351.) Turkeys and geese commit sad havoc in corn-fields situate near 
the steading, for a week or two before harvest—a sight intolerable to the 
farmer, not so much on account of the quantity of grain actually consumed, 
as for that scattered about and trampled down. When corn happens to 
be growing near the steading, all the poultry should be confined within 
court-yards for a time, and supported entirely by hand. A few sheep-, 
nets stretched over the court-walls of hammels, afford an easy means of 
confining a large assortment of poultry, and of subdividing them into 


classes. 

(2352.) The egg, being a remarkable object, and produced in such abundance, and so univer- 
sally esteemed as an article of food, a few particulars obtained by men of science of its nature and 
constitution may prove interesting to you. 

(2353.) “The eggs of all birds,” says Dr. Thomson, ‘so far as they have been examined, bear 
a striking resemblance to each other. They consist of 4 parts, first, the shell, which is white in 
the eggs of the common fowl, and of many other kinds; but it is often colored or spotted of vari- 
ous colors, so as to give it a beautiful appearance ; second, the membrana putaminis, a thin, trans- 
parent pellicle, immediately within the shell; at the great end of the egg this membrane is de- 
tached from the shell, leaving a certain distance between them, which is filled with air; third, 
the white or albumen, a glairy liquid, consisting of albumen dissolved in water, aud contained, 
like the vitreous humor of the eye, in an extremely thin membrane, divided into cells: fourth, the 
yolk, a thick and almost solid yellow matter, inclosed in a peculiar membrane ; this membrane, 
by 2 ligaments, called chalaze, is tied to the membrane of the albumen, and thus the yolk is kept 
in the center of the egg.” 

(2354.) In regard to the constitution of these various parts, it appears from an analysis of 
Dr. Prout, which was later than that of Vauguelin, that the shell of the common fowl consists of 


Carbonate of lime, with a little carbonate of magnesia.......--..- 97 parts. 

Phosphate of lime and magnesia ....-------.+----e-eeeeeeeenee 1: 

Animal matler....-----.---22220000000m000soa0sos-ososeceeeann es 
Total... 00-2 c cence ccc cnc cece cee ee ect e ncn e cnc essence 100 parts. 


The membrana, according to Hatchett, consists of coagulated albumen. The white, or albumen, 
coagalates into a firm white solid, when heated to 1599 Fahr.; and when evaporated to dryness, 
leaves about 14 per cent. of albumen. Dr. Bostock has shown that it contains also a little mucus. 
The constitution of the white, according to him, is 


Te ee no ccc c cme cede n es scumeeeeteee ses 80 
SEE CTI. 8 gnc class nae ce nec ec cc ence ee - a cease cece 15-5 
on Shee A o E o aoo anoa T 45 
W E E a E ooo oda O 100° 


Dr. Prout obtained, by combustion, the following fixed constituents in 1,000 grains of the white of 
egg, from 3 different eggs: 


Calp e eo e eooo nno o a Te noana Inon 029 015 018 grains. 
A a T a a e E eee ences 0-45 O46 048 .. 
Chlonne Te aaa ee... O 094 093 087 .. 
Potash, soda, and carbonates of potash and soda .....--.---.. 9:92 293 272 .. 
Lime, magnesia, and the carbonates of lime and magnesia....0°30 0°25 032 .. 
Total. see see .) ea... 490 472 457 graina 
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M. Mulder has proved that the sulphur and phosphorus are in the state of sulpbur and phosphorus, 
and not in that of acid ; and this was to have heen expected, from the well known alkaline reae- 
tion of the white of an egg. Dr. Prout’s analysis of the yolk of an egg which was bard boiled in 
distilled water, and weighed 316-5 grains, gave these results: 








Water ...... SE a 170°2 graina or 53°78 ìn 100 parte. 

POUT oo scence ccc cc creseccccce Wr. cc. O'S oa 17°47 a 

Yella Oil... ew ee eee awccee. oe... 9D 2 28°75 oe 
Ta ree cs woe bis» SERS ete es AMS --  10¢:00 Pe 


According to Planche, 1,000 parts of yolk of egg furnish, at an average, 180 parts of vil. This 
oil consists of stearin 10, and of elain 90 parts; the stearin is white and solid, and does not stain 
paper like oil. Ife found this stearin and the fat of fowls to agree very nearly. The elain pos- 
sesses the character ofa fixed oil. Chevreul found 2 coloring matters in the yolk, the one red, 
and the other yellow. Lécanu, besides the stearin and elain, extracted from the yolk a crystaline 
matter, Which melted at 293" Fahr., aud which he considered as of the same nature with choles- 
terin from the brain. Dr. Prout determined the quantity of fixed constituents in 100 grains of the 
yolk, by incineration, in 3 ditlerent eggs, thus: 








Sel phriticeacid............++-- (eee eee ecceceesses-ORl 0°06 0.19 grains: 
Phosphoric acid...... EEE Te SE 5 ee 3-56 350 400 .. 
Ciierine....... ee wision= se tates te eect 0:28 Oa, 
Potash, soda, and the carbonates of potash and soda...... 0:50 O27 OF .. 
Lime, magnesia. and the carbonates of lime and magnesia, 0°68 0-61 O67 .. 
Totalsssesss oao z. ae... Ga eee «--. 534 4:72 5:81 grains. 


Whether the sulphur and phosphorus exist in the yolk in the state of acids, or as sulphar and 
phosphorus, is unknown. When we compare the fixed constituents of the white and yolk, we 
eannot avoid being struck with the difference. The mzhite contains a much greater quantity of 
fixed alkalies than of any other fixed constituent; while in the yolk the most abundant constituent 
is phosphoric acid. which amounts to from 3-5 to 4 grains; or if we suppose it to exist as phospho- 
Pus, it Varies in different yolks from 1°53 to 1:77 grains. 

(2355.) The specifie gravity of a new-laid egg varies from 1-080 to 1:090; ao egg, therefore, is 
heavier than sea-water, the specific gravity of which is 1030. When kept, eggs rapidly lose 
weight, and become specifically lighter than water. This is owing to the diminution of bulk in 
the contents of the egg; the consequence of which is, that a portion of the inside of the egg comes 
to be filled with air. Dr. Prout kept an egg 2 years, and found that it lost weight daily, at an 
average rate of 0744 grains. The original weight was 907°5 grains, and after 2 years’ exposure 
to the atmosphere, it weighed only 363-2 grains. The total loss amounied to 544°3 grains, or con- 
siderably more than half the original weight. The loss in summer was somewhat greater than in 
Winter, owing, no doubt, to the ditterence of temperature. W hen an egg is, therefore, employed 
as a test of the strength of brine, the newer it is, the stronger is the brine that floats it. The rela- 
tive weights of shell and membrane, albumen and yolk, are very different. Sapposing the original 
weight of the egg to be 3,000 grains, Dr. Prout found the relative proportions, in 10 different eggs, 
to be as follows: Shell and membrane 106-9, albumen 604-2, and yolk 288-9 grains. W hen an eg 
is boiled in water, it loses weight, particularly if it be removed from the water when boiling, an 
be permitted to cool in the open air. The water will be found to contain a portion of the saline 
constituents of the egg. The loss of weight from boiling is not constant, varying from 20 to 30 
grains, supposing the original weight to have been 1,000 grains. The quantity of saline matter 
obtained by evaporating the distilled water in which an egg was boiled, amounts, at an average, 
to 0.32 grains. It is strongly alkaline, and yiclds traces of all the fixed principles found to exist 
in the egg; but the carbonate of lime is most abundant, and is obtained by evaporation in the 
form of white powder. 

(2356.) The souree whence are derived the bones of the chick while in the egg, is still an ohject 
of research. At the full term of incubation, important changes in the constitution of the egg are 
completed. “The albumen,” as Dr. Thomson observes, “has disappeared, or is reduced to a few 
dry membranes, together with earthy matter. The yolk is considerably reduced in size, and is 
taken into the abdomen of the chick, while the animal has attained a weight nearly equal to the 
original weight of the albumen, together with that lost by the yolk, minus the loss of weight sus- 
tained by the egg during incubation. Thealkaline matters and chlorine have diminished in quan- 
tity, while the earthy matters have considerably increased. ..... . During the last week ofin- 
cubation, the yoik has lost most of its phosphorus, which is found in the animal converted into 
phosphoric acid, and. combined with lime, constituting its bony skeleton. This lime does not ex- 
ist in the recent egg, butis derived from some unknown source doring the process of incubation. 
Mr. Hatchett made the curious remark, that in the ova of those tribes of animals the embryoa of 
which have bones, there is a portion of oily matter. and in those ova whose embryos consist en- 
tirely of soft parts. there is none. In what way the oily matter contributes to the formation of 
bone it is impossible, in the present state of our knowledge, to conjecture. Nor can any sonrce 
of the lime of the bones be pointed out, except the shell; and it would be difficult to determine 
whether the shell loses lime during the process of incubation.”* 

(2357.) M. Raspail, in investigating the nature of animal albumen by the microscope, aa exem- 

lified in the white of the egg, observes that “the albumen of the pullet’s egg is composed of an 
insoluble and regularly organized texture, which contains in its cells a soluble substance mach 
more susceptible of alteration than the texture is. Chemists had previously acknowledged the ex- 
istence of an albumen soluble in water, and of another which was insoluble; but they had not re. 
marked that these 2 sorts of albumen existed together in the white of eggs, and they had conaider- 


* Thomson’a Chemistry of Animal Bod!cs. 
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ed this substance asa variety of the insoluble albumen. ..... But the insoluble substance of the 
white ofan egg is rendered apparent only by degrees, and accordingly there is a period when it 
can scarcely be distinguished in this respect from the soluble substance, and this is when the egg 
is fresh, that is, recently laid. Hence, as I have already pointed out regarding the vegetable tex- 
tures,.the textures are formed by the aggregation of the particles of the soluble substance, or, in 
other words, the soluble substance is converted by solidification into the parietes of cells. All 
these circumstances establish a complete analogy between gluten in vegetables and albumen in 
animals.” ” 

(2358.) Of the nature of egg and seed, the origin of animal and vegetable individuality, and of 
tbe natural analogy between them, M Raspail thus expresses himself: “The egg and the seed 
are cells detached from the texture of the mother, in consequence of an influence of an opposite 
kind. This influcnce may proceed from an external body which we call the male, or from an in- 
ternal cause which we altogether neglect to notice. The egg and the seed may more particularly 
attract our attention, in consequence of their forms and dimensions; but the slice of a polypus. 
which becomes an entire animal, and the fragment of a potato, which produces a complete plant, 
are sufficient to teach us that the generative faculty is preserved by the whole organic system, and 
that the whole organized being is complete in any one of its cells.’’t 

(2359.) The duty on the impertation of foreign eggs is fixed by the new Tariff at 10d. per 120, 
and 23d. from British Possessions. The trade in eggs is carried on to a very great extent in this 
country. The importation from France is large, and the supply obtained in the west coast of 
England and Scotland from Ireland is also great. About 20 years ago and apward, £30,000 worth 
of eggs used to be sent from Berwick-on-Tweed to the London market in the course of the year, 
but since the interference of large importations from France and Ireland, that trade, I believe, has 
alinost dwindled away. The price of eggs is never high in the country, but in towns it is almost 
always so. Inthe most abundant season. eggs, that can be relied on as fresh, are never below 7d. 
per dozen in Edinburgh, and in winter, especially at Christmas, when tle confectioners use large 
quantities, they are as high as from 14d. to 18d. per dozen. 


40, THE POINTS POSSESSED BY THE DOMESTICATED ANIMALS 
MOST DESIRABLE FOR THE FARMER TO CULTIVATE. 


t From fairest creatures we desire increase, 
That thereby Beauty's rose may never die; 
Bur as the riper should by time decrease, 
His tender heir might bear his memory.” 
SONNETS, BY SHAKSPEARE. 


The most difficult branch and the highest aim of farming is the breeding 
and rearing of live-stock, so as to produce the most perfect animal that 
shall yield the highest profit. It is very easy to maintain a flock or a herd 
that will propagate its kind; as the actual condition of many flocks and 
herds in the country abundantly testifies. Itiseven easier to do this than 
to cultivate arable land for the purpose of raising corn ; for the latter de- 
mands and must receive more trouble, at all events, if not attention, than 
a flock or herd of neglected animals, who will keep themselves alive if 
food be within their reach, and who will propagate their kind even in due 
season, if the sexes are not kept asunder. 

I am not aware that the principles upon which the proper breeding of 
animals should be based are understood by our farmers; for I hold that 
our stock have been brought to their present state of perfection, merely 
from each farmer exercising his individual taste and judgment—by grati- 
fying his eye and satisfying his mind—and not in pursuance of any fixed 
principle he is acquainted with on the subject. There can be no doubt, 
however, that the symmetry, disposition to grow and fatten, and the rela- 
tive proportions of the different parts of animals, are entirely dependent 
on laws which govern animal life; ‘and could these -be understood, so as 
to render their application easy, the breeder of stock would no longer in- 
trust his success to uncertainty. The botanical physiologist and the chem- 





* Raspail’s Organic Chemistry. t Ibid. 
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ist have been very dilatory in proposing suggestions to the farmer, but the 
animal physiologist has hitherto almost entirely neglected him. The phy- 
sician and surgeon, on the other hand, have not ; for the veterinarian, now a 
man of science, administers his prescriptions and performs his operations 
with the confidence and ease of a proficient. Pity the physiologist should 
have almost neglected so extensive and fine a field as a breeding and rear- 
ing farm presents for his peculiar pursuits, and where the functions of the 
living and growing structure might so easily be observed, and their ef- 
fects afterward as easily demonstrated by post-mortem examinations. The 
results obtained from such investigations would afford invaluable data 
with which to compare the functions of the human structure ; and, forti- 
fied by the investigations of the comparative physiologist, the human phy- 
sician would treat diseases with increased skill. The anatomist acknowl- 
edges the great importance of Comparative Anatomy to his profession ; 
and the surgeon owns to have received mauy useful hints from the veteri- 
narian, in the treatment of wounds and the conducting of operations of 
magnitude and difficulty; and so, in like manner, no doubt, would the 
physiologist also acknuwledge the importance of the observations he might 
make on a breeding-farm, were he disposed to turn his attention to the 
subject. Meantime the breeder of stock must go on, as he has hitherto 
done, by the light of his own genius.* 

From what I have said of what is known of the principles of breeding 
stock, you will not expect from me so concise an explanation of them as I 
have given of the methods of conducting the operations of the field; and 
were it even possible, | could not find space here for the discussion of so 
extensive a subject. Suffice it to give you a few of the rules which guide 
the breeder in the treatment of his stock with a view to its improvement ; 
and for your better ability to follow me in a subject which is yet confess- 
edly in a state of confusion, I have selected a numerous group of illustra- 
tions, in whose good points you should have confidence, because they were 
all faithfully taken from the life, from individuals considered excellent by 
competent judges. 

The great aim of breeders is that their stock shall possess fine symme- 
try—shape, as it is commonly called—robust constitution—and a disposi- 
tion to attain early maturity, which insures good quality of flesh, as well 
as of wool in the case of sheep. Let us consider what each of those 
properties means, and also the points by which the existence of each is 
indicated in the animal. 

Symmetry or Shape-—The shape is the first object to be attained ; for 
without fine symmetry no animal looks well, however passable it may be 
in other respects; but, in fact, when symmetry is wanting, so are the other 
good particulars. In fine symmetry, the outline of the figure viewed, 
whether on the side or at either end, or from above, should be rectangu- 
lar, Fig. 273 represents the side view of a fat Short-Horn ox ; and it will 
be observed that the body nearly fills up the rectangle a b d c inscribed 
about it. A fat ox will fill up the rectangle more fully than a lean one; 
but still a lean ox should have the rectangular outline. But it is not 
enough for an ox to present the rectangular outline in the side profile 
only ; it should have it in other positions, such as when viewed from be- 
hind, as in fig. 274, where the same sort of outhne may be observed within 
the rectangle a b dc. True, this is a different rectangle from the other, 

* The only physiologists I am aware of who have made obeervations on breeding stock, were the late 
Mr. Knight, and his valuable suggestions will be found in the Philosophical Transections ; and Mr. Walker, 
whose original views on NE gh made public in several works; for as to the value of the 
experiments of Sir John Sebright, his scientific acquirements were not of so high an order as to inspire 


practical nen, at least, in the accuracy of his observations, and correctness of his conclusions. 
(900) 
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approaching near the square, while the other is oblong. I do not know 
whether the rectangles of the side and the ends should bear a given pro- 
portion to each other, as the outlines of the ox have never, I believe, been 
subjected to proportional measurement, though these could easily be as- 
certained by employing an adjusting-frame ; but, judging from measure- 
ments taken with the view of ascertaining the weight of beef in oxen 
(1988), it is probable that a fine symmetry gives, on the side profile, a rect- 
angle of double the length of that of the end profile. The end profile, 
viewed from behind, gives a rectangle equal, of course, to the depth of 
that of the side profile. Another point of a well-proportioned ox is that 
the breadth across the hooks from a to 4, fig. 274, should be equal to the 
depth from the hook a to the hook c; that is, the hind profile should be 
inscribed in a square. Now,an ox may be rectangular in its side, and 
across its rump, and yet be of different shape across its shoulders, 
when viewed from the front of the animal—it may, for example, be 
narrow at the top of the shoulder, and wide below at the brisket. In 
such a case the ribs will be flat, that is, fall quickly downward, and 
not project square from the back-bone, as they always do in fine sym- 
metry. Fig. 275 shows the front end of a fat round-ribbed ox filling 
up the rectangle; but though the top of the shoulder fills up the rect- 
angle as well as the lower part of the body across the shoulder-points e f, 
yet the rectangle may not be a square; that is, the ox may be narrower 
in, front than behind; and this is no uncommon case in many breeds 
of cattle in this country, and many breeders maintain that this form 
constitutes perfect symmetry, at least for certain purposes, as for milk. 
This mode of reasoning, however, is not satisfactory ; for the idea con- 
veyed by perfect symmetry is an equilibrium of parts. Now, we cannot 
conceive an equilibrium of parts to exist in an ox whose fore-end is nar- 
rower than its hind; and where this disparity is found there is evidently 
something wrong in the symmetry. For observe fig. 276, which gives the 
top view of the body of an ox—a view which is never seen unless sought 
for on purpose. Here, again, is the long rectangle as of the side; but 
when an ox is narrower before than behind, this figure would not be a 
rectangle, but a trapezium—a figure no way associated with symmetry— 
so that, for fine symmetry, it is not enough to have the front outline filling 
up a rectangle, for that rectangle should be equal to that of the hooks, as 
may be seen in comparing figs. 274 and 275; and as we have seen, in fig. 
274, that the breadth of the hooks is equal to the depth of the hock, and 
its rectangle is therefore a square, so we see, by fig. 276, that the breadth 
and length of an ox, when seen from above, forms a rectangle equal to 
that of its side, as seen in fig. 273. Perfect symmetry in the ox, there- 
fore, implies that all the horizontal, as well as vertical lines inscribing its 
outlines, are respectively parallel to each other; and that these two sets 
of parallel lines are at right angles to one another. On dividing the entire 
area of the side view of an ox into 5 parallel and horizontal parts, 2 will 
besfound to be occupied by the body, and 2 below the body. 

This is the abstract view of symmetry, as applied to the ox; but it is not 
to be supposed that every ox fulfills these conditions; for, even in the 
figures referred to above, it will be observed that in the side view of fig. 
273 the brisket falls below 6, and the flank rises a littleat e. The brisket 
h may be observed to drop below the horizontal line ¢ d in the front view 
of fig. 275 ; and in the hind-view of fig. 274, it frequently happens that the 
hocks, c and d, do not descend so far as to constitute a square figure with 
the hook a b. Still the aim of the breeder should be to attain all the points 


of the abstract model, and he should never rest satisfied until he attain them. 
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Nevertheless, it must not be imagined that the configuration of any ox in 
any view should fill up the angles of the rectangles, inasmuch as the invari- 
able roundness assumed hy the animal frame forbids such a form, which 
would, in fact, destroy the beautiful blending of curved lines abounding 
in the body, and deprive us of the highest enjoyment in looking at a sym- 
metrical animal. 

Of the states of cattle on a farm, that of the full-grown ox approaches 
nearer than any other to perfect symmetry of form. If you compare the 
pictnre of the ox in Plate VL. though that animal was then only 1 year 11 
mouths old, with that of the bull or the cow, by imagining a rectangle in- 
scribed around each figure, you will find his symmetry more correct than 
that of the others. The bull in Plate XXXII. has the brisket drooping 
even lower down than the ox, while his neck rises in a crest behind the 
head. In Plate XV., though the side view of the cow is pretty similar to 
that of the ox, the hind view is proportionally broader across the hooks, 
while the front view is somewhat narrower across the shoulders. Ifthe 
broad hook-bones, with the narrow chest, are not entirely occasioned in 
cows by calf-bearing, the disproportion between them is, at all events, 
greatly increased by it. 

So far in regard to the symmetry of the outline of the ox; and as to the 
filling up of the outlines, the remarks offered in (1309) will apply to cattle 
in all states, though there ‘especially referring to the points of a fat ox. 
There should be a straight back, round ribs, and full muscles in every state 
of cattle, and the objectionable deviations from these points, mentioned in 
(1311), are as much to be deprecated im the bull, the cow, the heifer, and 
the calf, as in the ox. 

Apply the rectangle to the figure of the sheep, and it will fit the more 
closely the nearer the animal approaches to perfection. In fig. 462, the 
rectangle g hik is applied to the new-clipped body of a Leicester tup, 
and though an old tup, and deviations from correct form may be expected 
in old age, still the figure fills up the rectangle very well. Apply it over 
the wool to the picture of the Leicester tup in Plate XAXIIL, and it will 
fit still better; and carry it to the picture of the South Down in Plate 
XIV. and it will still apply; though in this particular animal the wool 
grew more than usually rank upon the top of the ramp. Even the figure 
of the lamb inthe fig. 444, will bear the application of the rectangle. 
In regard to the end and top views of the figure of the sheep, the ribs of 
the Leicester breed are so very much rounded that they form curved lines 
down the sides of the rectangle, inscribing the hind and fore profiles; and 
along the sides of the rectangle, inscribing the view of the back from above ; 
still the flatness across the back, and the straightness across below the chest, 
fill up the lines of the rectangle. In other breeds, such as the Black-faced 
and Cheviot, the rectangle may still be 
applied. 

To the figure of the horse the rectangle may also be applied, as the pic- 
ture of the draught-gelding in Plate VII. may be imagined to he inscribed, 
and of this class of stock the gelding is the best state for comparison, as 
the ox is that of cattle. The picture of the draught-stallion in Plate VIL, 
will bear the same application ; though in this, as in all cases of stallions, 
the neck rises to a high crest. * * * But the end views, in the case of 
the horse, bear different proportions to those of cattle, the hind view being 
always broader, and broadest in the mare, approaching more tothe square, 
or like that of the ox, than the front view, which 1s always narrow. The 


square-like hind view is very well seen in the left-hand dark figure of a 
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mare, in Plate XVII., and the narrow front view is as well observed in 
the right-hand dark figure of a draught-horse, Plate VII. The compara- 
tive breadths of the hind and front views approach nearer each other in 
the draught-horse than in any other breed; his drawing powers lying in 
the shoulders, the muscles there become developed to a great degree, 
while, in the saddle-horse, the propelling power is in the hind-quarter, 
where the muscles become developed ; as the fore-quarter is only required 
to support the fore-hand of the animal in action, the muscles there are all 
light. For these reasons, it is obvious that the view of a horse from above 
will not form a rectangle but a trapezium. In perfect symmetry the void 
below the body is of the same depth as the body to the top of the rump; 
the length of the body from the shoulder-point through the center 
of gravity of the horse to the hams is two times the depth of the body ; 
the length of the neck to’ the withers is equal to the depth of the body from 
the withers; and the distance from the fore-fetlock to the elbow-joint isthe 
same as from the latter point to the withers. 

There are peculiarities in some of the points of the horse which deserve 
to be mentioned. A-horse with ears set high on the crown of the head is 
of lively temperament, but is hasty of temper, and easily made afraid ; 
while a horse with ears set wide apart is dull in action, but sagacious, and 
easily taught. 

Following the same rule, the rectangle will be found to apply to the 
shape of the p7g as to the other domesticated quadrupeds, as may be seen 
by ab dec, in fig. 434, The end views of the best formed pigs are quite 





Fig. 434. 





THE RECTANGLE TO ILLUSTRATE THE SYMMETRY OF THE PIG. 


rectangular, though the generality of those met with in the country have 
a tendency to a larger rectangle in the fore than in the hind view. The 
view from above is also rectangular, except in the case of the pigs having 
thick shoulders. 

Robustness of Constitution—Having obtained a good shape, the next ob- 
ject of the farmer with his stock, is to impart to them a strong constitution, 
that is, to impart to them physical powers to do their work with ease, to 
eat their food with good appetite, to digest it within a reasonable time, to 
feel no fatigue with necessary daily exercise, and to withstand the weather, 
whether hot or cold; in short, always to enjoy good health, and be in a 
growing condition. The following are indications of robust health which 
cannot be mistaken: The skin loose upon the body, feeling soft and mel- 
low, and covered thickly with long soft hair. The eyes full and clear, and 
in the case of cattle, sheep, and pigs, the skin of the nose always bedewed 


with a The bones of the leg strong, broad, and flat, with the 
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sinews thick, strong, and distinctly developod ; the whole being closely 
covered with the skin. This condition constitutes what is termed clean 
limbs. The hom ef the feet and horns smooth and shining, and indicating 
healthy growth at its junction with the hair. The hair of the tail in cattle, 
and of the mane and tail in horses, long, shining, and with a tendency to 
crisp ; the wool of sheep waved, greasy, interlaced, and of fine quality.— 
Along with these physical properties, the animal spirits are alive to every 
passing event, the senses acute, and the instinct sagacious. 

All these indications of a sound constitution are obtainable by selecting 
parents which possess them; and they are sustained by kind treatment, 
comfortable lodging, and abundance of good food. Neglect of a proper 
selection of parents will produce, perhaps, the very opposite results. The 
skin will become thin and covered with scanty hair and open wool. With 
such a covering, the animal will easily be affected by the least change of 
weather, be overcome with the heat of summer, feel uneasy in the cold of 
winter. and be chilled by every shower that falls. A very small bone, how- 
ever clean, is always accompanied with reduced size of carcass, though in- 
dicative of great disposition to fatten. Should the bone become thick and 
round, it gives a clumsy form to the limbs and head, and is invariably ac- 
companied with dullness of spirit, and in the horse, in particular, with 
want of action. Those conditions of the skin and bone are not so much 
objectionable in themselves, as hurtful in their consequences. A thin- 
skinned and a thick-boned animal is ill to maintain in condition. Thin- 
skinned animals are easily affected by the weather; a fit of indigestion in 
consequence frequently overtakes them, and their condition alternates be- 
tween worse and better; they are,in fact, tender in constitution. Thick- 
boned animals never seem to relish their food, and show carelessness about 
everything that concerns them. 

Disposition to attain early maturity—But the farmer’s aim is not con- 
fined to a good shape and robust constitution; there must be a fineness 
given to every point—every part must be fimshed off, as it were, with 
a polish. This fineness can only be supenmposed by parents derived 
from a race which have long possessed all the fine properties—indi- 
viduals whose pedigrees can be traced—whose breeding is accounted pure. 
No matter whether the breeding be of the plebeian caste of the draught- 
horse, or of the aristocratic family of the racer,—nor whether the 
animals be horses, cattle, or sheep ; the breeding of all should be pure of 
its kind. 

The immediate effect in employing parents of pure breeding, is not so 
obvious upon the carcass as upon the extremities. The head and limbs 
first become finer; the fat disappears from them ; the muscles expand into 
a thin, broad form; the tendons increase in strength; the bone becomes 
harder and of finer quality ; the blood-vessels large and full of blood ; the 
skin thinner, and drawn more tightly over the bone, so as to exhibit its 
irregularities, and the tracings of the blood-vessels distinctly; the hair is 
smoother and closer; the nostrils more expanded; the eyes more promi- 
nent and clear; the ears thinner, more capacious, set higher upon the 
head, and more quickly moved about; the action of the limbs quickened ; 
and the animal spirits raised. All these changes may take place without 
materially affecting the shape of the body or the strength of the constitu- 
tion; but the improvement of the extremities 1s rapidly followed by that 
of the body; the skin, though not thinner of itself, floats upon a thicker 
mass of cellular tissue, which imparts to it the agreeable sensation of the 
touch. The hair multiplies in numbers, becomes finer in quality, more 


fixed in color, longer, and softer. The proportion of flesh to bone increases. 
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The fat is more generally and equally diffused over the body. The texture 
ofthe muscles is finer and firmer in the fibre, and the tissue between them 
becomes loaded with fat. In a word, such a total change is eflected upon 
the entire animal, that from being coarse, dull, clumsy, and sluggish, it be- 
comes fine-spirited, handsome, and active ; and as it improves in personal 
appearance, soit increases in its tendency to grow, and to come sooner to 
maturity in stature and condition. 

Selection of Parents—You must not imagine, from this uninterrupted 
description of the improvement of parts in animals, that all those changes 
are, or can possibly be, effected during the lifetime of one individual pa- 
rent. The entire of those changes can only be effected in the course of 
generations ; but as all domesticated animals produce rapidly, that is, 
within the course of every year, it is possible to effect great improvement 
in the offspring during the lifetime of a female parent, by employing a 
better male every year. To hasten the improvement more rapidly, better 
parents of both sexes may be chosen as soon as the points of the progeny 
show themselves, and which are appreciable in 2 years. ; 

Of the two sexes, the properties of the male are more obviously im- 
printed on the offspring than those of the female ; and it is on this account 
that males are in most request among breeders for the improvement of 
their stocks. High prices have been given, and high premiums are an- 
nnally offered, for superior males, whether stallions, bulls, or tups; and it 
is fortunate for the more rapid extension of the improvement of stock, that 
the influence of the male thus bears sway in the propagation of his kind, 
as by permission of polygamy one male may serve many females, and of 
course extend his influence in the exact proportion to the number of the 
latter; whereas a female produces usually 1 in the course of a year. A 
stallion serves from 60 to SO mares, a bull 60 cows, and a tup 60 ewes in 
a season, not once or twice only, but as often until the female prove with 
young. Generally the female conceives at the first service of the male, 
and at all events at the second; but shonld her desire continue beyond 
that time, it is better to withdraw her from breeding altogether, than run 
the risk of having a late progeny, or none at all; for a late calf, lamb, or 
foal, loses 1 year of its progress, compared with its earlier born compan- 
ions. But the part which the male and female respectively undertake, in 
the improvement of the progeny, differs widely, and is entirely dependent 
on their state of breeding—the head and extremities being improved by 
the highest, and the carcass and procreating powers by the lowest bred. 
The highest bred imparts the small head, prominent eyes, thin ears, wide 
nostrils, clean limbs, full blood-vessels, action, spirit, and intelligence; im 
short, all the parts which go to develop the mental qualities; while the 
lowest bred improves the shape of the carcass, by straightening the back 
and rounding the ribs, extending the muscles, laying on the fat, enlarging 
the capacity of the pulmonary organs, and decreasing the size of the ab- 
dominal. On distinguishing the parts more immediately imprinted by 
each parent, it is obvious that the effects of the highest bred are more 
striking than those of the other. Hence, a fine head, well set upon the 
neck, a lustrous eye, a gay look, an engaging manner, and free action, are 
more readily appreciated than a fine mould, sound constitution, touch, and 
disposition to grow. 

Few farmers commit a mistake in the choice of the male for improving 
their stock. Breeders themselves pay particular attention to the produc- 
tion of the male, and farmers who purchase or hire males never grudge 
paying a high price for them; and hence the male-breeding market is al- 
i k a ates But many mistakes are made by breeders in the 
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choice of the females to breed from. In the case of horses particularly, 
any sort of marc is considered good enough to produce a foal, and if she 
happen to be unfit for work, or has met with an aceident, such as having 
swung her back, or has a bad leg, she is the one selected for breeding the 
future labor-stock of the farm. The best stallion, it is true, will be put 
to her, most probably the prize-stalhion of the local agricultural show ; 
but as to the mare herself, it is considered a great sacrifice of physical 
power to breed from young fresh maros. Now, in acting thus, the farmer 
commits a fatal blunder; he is depriving himself of the use of superior 
farm-horses, which would not only work with ease to themselves and sat- 
isfaction to him, and at the same cost of keep, but would do him credit 
wherever they went. Instead of pursuing this system, he should select 
1 or 2 of the best mares in his possession to breed from, and if he has none 
possessing youth and beauty of mould, let him buy 1 or 2 at any price, if 
such are to be purchased. Let them not be under 5 years of age when 
the horse is first put to them; for they will not have acquired their full 
stature until that age. From that period let them bear a foal every year 
till they attain 12 or 13 years, when they should cease to breed ; for old 
mares, any more than old females of other classes of animals, cannot pro- 
duce a vigorous progeny. [or those 7 years the fresh young mares, 
stinted to the best stallion that can be secured, will each produce, and 
bring up, a foal every year, and perform, at the same time, their part of 
the work with ease. Such foals will be strong in bone and constitution, and 
be always in high condition, because they are the offspring of young mares 
themselves, high in condition, and overflowing with milk ; and having been 
brought up together will work better together. I speak not in this tone 
for the purpose merely of condemning the practice usually followed by 
farmers in breeding farm-horses, but having myself tried the system J 
recommend, I ean do it with confidence. I purehased from a dealer a 
very exceHent Clydesdale mare in St. John’s Market at Perth, for £42, a 
large price for the time. She was 5 years old off, and was altogether such 
a mare, for mould and strength, as is seldom to be found in a market. 
Next year she was put to a prize stallion, also of the Clydesdale breed, 
and bore a foal every year till she reached 10 years of age, when, much 
to my disappointment, she ceased to breed. Her first 2 foals were fillies, 
and, when 4 and 5 years old, were sold at the sale, when I declined farm- 
ing, for £108, to convert into brood-mares. Her other 2 foals, colts, at 4 
years old, realized £38 and £44. I had other 2 mares which began to 
bear foal at 7 years of age, 1 of which bred draught-horses, which real- 
ized from £35 to £40, and the other was put to a coaching-stallion, and 
produced excellent harness-horses ; 1 of them, a mare, was purchased by 
a friend in Ireland, and proved one of the fastest goers in harness I ever 
saw. lam perfectly certain the same results will be realized everywhere 
by breeding from excellent young mares; and though 3 mares out of 10 
horses, which wronght my farm, bore foals every year, the work never 
fell behind its season; and they had as rough and heavy work to do for 
several years, while improvements were ìn hand, as could be encountered 
on any farm. The system pursued in regard to the breeding of cattle and 
sheep is generally mnch better than that for horses, though I thmk that 
cows are not generally so wel} selected as they should be; and one reason 
is this: whenever a cow happens to be a good milker, she is kept to 
breed as long as she is worth keeping for that purpose, without regard to 
any other point of excellence ; and her calves may be good or bad, in pro- 
portion as the points of the bull which begot them are so. Those who 


keep a stock of cows for breeding bulls, of course, do not follow this haz- 
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ardous plan of producing valuable calves; but I believe by far the great- 
est number of cattle bred in this country are produced in this careless 
manner; and the simple recital of the system is quite sufficient to account 
for the great number of inferior cattle to be met with in all our public 
markets. 

The system of breeding I have recommended is applicable to every 
kind of stock ; but modifications are allowable in it, and in fact expedient, 
according to the particular object the breeder has in view. If his object 
is simply to breed cattle and sheep for ordinary markets of fat and lean 
stock, a useful lot of cows or ewes, with-a good tup or bull, are all that 
are requisite; and once having obtained a desirable stock of either, and 
not wishing them of finer quality, his solicitude will be confined to sus- 
taining their character by preventing the least tendency to deterioration. 
In such a case the females are commonly bred by the farmer himself, and 
the male is purchased from a breed of superior class to his own. So far 
the practice is good; but when a good cow, or a lot of good ewes, of the 
same or superior character as the stock itself can be picked up now and 
then, the opportunity should not be lost of infusing a fresh strain of blood 
into the stock. A frequent change of the male is advisable in such a sys- 
tem, as the stock will soon become too near akin to him. On the other 
hand, those whose professed object is to breed animals to propagate their 
kind, must bestow great care and skill to sustain their breeding-stock in 
the highest state of perfection. The least defect in the female, whether 
arising from accident or inherent weakness, should be the instant signal 
for her removal from the stock, and as to the male, the very best that can 
be found should be purchased at any price. The best male in reference 
to the particular case may not be the best animal of the stock from which 
it is desired to purchase, because it should preéminently possess points 
which will either improve or sustain those of the females which he 1s des- 
tined to serve. The properties, therefore, which a male should possess 
are entirely relative and not absolute; for absolutely good points ought to 
be possessed by the females before the breeder should attempt to produce 
breeding-stock from them. To manage this part of his business well is a 
very difficult task for the breeder; and a single mistake committed in this 
respect, for a single season, may cause him more trouble to rectify, and in- 
cur greater loss than if he had been content with his own stock in the state 
it was. It must be owned, however, that whenever a breeder discovers 
a defect in any point in his stock, his desire to remedy it is natural; and 
whenever he finds an animal superior to his own, it is as natural he should 
endeavor to possess it. If, for example, he thinks his own stock somewhat 
slacker behind the shoulder than they should be, the remedy, he conceives, 
is to use a male which is free of that deficiency. The usual practice is to 
select a male for this purpose which is rather full behind the Shoulder ; 
because, what more natural than to fill up a deficiency with a redundancy ? 
Such an expectation, though natural enough, may lead to unexpected re- 
sults; for the use of the redundant point may give such an impetus in the 
stock to rectify their deficiency, that its tendency to fill up may proceed 
too far, even in one generation, and cause redundancy where there was 
deficiency before; but this is just the result which ought to have been an- 
ticipated. if there’ is any truth in the breeders’ maxim that “like begets 
like.” The employment, therefore, of a symmetrical shoulder to rectify a 
deficient one is the practice most consonant to reason and principle ; for 
what more is wanted than to fill up the deficiency behind the shoulder ; 
and how should that be Jest attained but by using a model which is 


exactly in the state which you wish the deficiency to assume? The 
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want of forethought to consequences of this sort has been the cause of 
deterioration to many a good stock. Too many farmers attempt to pro- 
duce breeding-stock, and they are tempted to proceed with the system 
as long as they observe the progeny improve upon their parents; and 
as Jong as they are observed to improve, purchasers will be found to 
pay good prices—for they like to purchase from a thriving stock—till a 
point is reached beyond which improvement docs not succeed; and 
this is considered the point of perfection, though it may be very far 
short of it. The breeder’s skill may be unable to carry him farther ; 
and, on account of his want of skill, will be induced to present his 
breeding-stock to the attention of other breeders with the greater earnest- 
ness. Hercin is concealed another source of error; for it 1s clear, that as 
long as a stock is itself far short of perfection, its offshoots cannot afford a 
certain means of improving other stock. Trial may be made of it; but 
the result may be disappointment to the purchasers, and disgust to the 
self-sufficient breeder himself. One circumstance alone, I conceive, would 
justify a breeder in offering imperfect stock for breeding, which 1s, being 
situate in a country where crossing with other breeds might be carried on 
with advantage. The conclusion of the whole matter, then, is that a stock 
producing offshoots fit to breed from should have arrived at perfection, at 
least to such a degree of perfection as the best stocks known ; and the ob- 
ject of the owner of such a stock should not be so much to improve its 
best animals—for that seems impossible—as to improve the inferior, and 
sustain the quality of the best; and before a stock can be brought to that 
state of perfection, the pedigree of its best animals—for no stock contains 
all its animals equally good—might be traced back for many generations. 
Doubtless this is a severe criterion by which to judge the character of a 
breeding-stock ; but when it is considered that its members are preferred 
with a view to improve, or at least sustain, the breeding of members of 
another stock equally well bred as itself, it 1s necessary to fix a high stand- 
ard of comparison, and nothing short of this will afford satisfaction. There 
are many stocks of Short-Horn cattle and Leicester sheep whose character 
will bear the strictest scrutiny by such a criterion. 

Breeding in-and-in—No wonder high-breeding produces such an im- 
provement in stock as to vender the head small, fine and beautiful, the 
extremities elegant, the form handsome, and the disposition so accommo- 
dating as that the animals grow and fatten without feeling disturbed at 
what passes around; in short, become so prepossessing as to make their 
owners mistrust the stocks of others, and employ only their own to in- 
crease its own numbers. It was this feeling which actuated Bakewell to 
breed only from his own stock, after he had brought the Leicester sheep 
and Long-Horn cattle to perfection. For atime Mr. Mason, of Chilton, 
pursued the same course ; and there are breeders in England at the pres- 
ent time who maintain that it is the best system, and will follow no other. 
Perhaps a stock brought to the highest state of perfection, and at the 
same timc possessed of sound constitution, may be supported free of de- 
terioration for many years by the peculiar skill of its owner; and I can 
conceive a Ingh-bred stock, full of young blood, such as Bakewell’s was 
during his whote lifetime, to be increased and supported by its own mem- 
bers though bred in-and-in, that is, supported by near kindred or consan- 
guinity. There was one valid reason for Mr. Bakewell employing only 
his own stock, which was, that there was no other so good as his own to 
select from; and it would have seemed cxtraordinary in him, of all men, 
to havc employed any animal of acknowledged inferiority to his own; but 


I suspect no such liberty may be taken, with impunity, with a stock as 
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highly bred, but not so youthful in blood. At all events, many instances 
have occurred in which many fine stocks have been ruined in character, 
and have entailed irreparable loss on their owners simply by being bred 
in-and-in. The immediate effects of employing parents nearly allied by 
blood to propagate their kind are remarkable. The bone becomes very 
small, of condensed texture, and fine quality. The skin is so thin as to 
receive the appellation of papery, and so open of texture as to be sensible 
to the least change of temperature ; and hence animals bred in-and-in are 
very susceptible of catarrhal affections, and on which account they are lia- 
ble to*consumption and clyers. The carcass is much reduced in size, 
and the disposition to fatten increases to such a degree that the ani- 
mal may be said to be always in a condition to be slaughtered ; and it is, 
perhaps, this tendency to fatten, which has proved the great inducement 
with many breeders to tolerate the in-and-in system. The hair is short, 
smooth, and thin-set, and the wool short, thin-set, and watery ; and both 
hide aud fleece lose a large proportion of weight. The body assumes a 
change of form, the barrel being beautifully rounded, but seems stuffed, 
as it were, within the skin. The extremities are very fine, the head and 
hoofs small, the ears thin and broad, and the head of the sheep is almost 
bare of hair, of a blue color, very liable to be scalded by the heat of the 
sun, and attacked by the fly. The necks of both cattle and sheep are thin, 
and droop with a downward curve from the head to the top of the shoul- 
der. The points just enumerated show the unprofitable state into which 
a stock may be brought by being bred in-and-in. Mr. Mason’s fine Short- 
Horn stock latterly showed symptoms of the bad effects of this system ; 
and Mr. Robertson’s stock at Ladykirk, which contained at one time by 
far the finest Short-Horns in Scotland, suffered after his demise from the 
same cause, as was apparent on the animals presented at the sale which 
dispersed them. Only cattle and sheep have been subjected by farmers 
to be bred in-and-in, for their draught-mares are usually covered by 
stallions obtained from a distance ; and of cattle and sheep, the injurious 
effects of the system have only been observed in Short-Horn cattle 
and Leicester sheep. The injurious effects of the system have been felt, ` 
it is true, in the racing-stud, and are evinced by the racers of the present 
day being unable to carry heavy weights, and run the long distances of 
the horses of old. At present nothing but speed is regarded. 

Now, that high-bred stocks exist in every district of the kingdom, there 
is no excuse for pursuing the in-and-in system of breeding; and the attempt 
is the more inexcusable from the remarkable fact, brought to light only since 
the distribution of high-bred stock, that its progeny, after being distributed 
for a time, may be brought together to propagate their kind, and their off- 
spring will exhibit no symptoms of in-and-in breeding. Such a result would 
seem to indicate that change of soil and situation renovates the animal as 
well as the vegetable constitution. 

It may be proper to mention what relations are considered allied in 
blood, in breeding in-and-in. Connection of the sire with his grand-dam, 
dam, and sister, is improper. So it is even with his aunt, niece, and cousin- 
germain. One should imagine that a breeder would feel repugnance at con- 
necting so near a consanguinity as the former; yet the union is too often 
permitted to take place in the latter cases. 

Crossing.—The union of different breeds of the same sort of animal is a 
favorite scheme with many breeders, and, under certain conditions, pro- 
duces good results. Those conditions are, that the male employed in the 
crossing shall have the superior breeding of the 2 parents, and that the sit- 


uation in which the cross-progeny shall be brought up shall be suitable to 
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it. The first condition is usually complied with, but the second is as com- 
monly disregarded; and the consequence is, that the crosses attempted to 
be brought up in situations quite unsuited to their nature have proved a 
failure. 

In the crosses commonly attempted in this country, among cattle the 
Short-Horn bull, and among sheep the Leicester tup, have been employed 
to serve the ordinary breeds of cattle and sheep. ‘The effects have proved 
satisfactory ; for though the progeny could not but be expected to be in- 
ferior to the sire, they are superior to the dam. ‘The effects are: an en- 
largement of the carcass, a finer skin, longer hair and wool, cleaner bone 
and finer head, and the disposition to fatten greatly accelerated—all of 
which are superior to the ordinary points of the breed; but, of course, the 
better the dam is, the more decidedly improved will those points be. In 
effecting such a cross, it has been found that the higher bred the male is 
the finer is the cross ; that is, the nearer will it approach his properties ; and 
even an over-bred male, that is, one showing symptoms of having been 
bred in-and-in, may be used with advantage in crossing. Where a supe- 
rior cross-male happeus thus to be produced, a strong desire is evinced by 
the breeders to keep him entire for service, and to use him as a sire, in- 
stead of expending money in the purchase of a high-bred male. A more 
short-sighted step than this cannot be taken by a breeder, because from 
such a male he has no assurance that the progeny will be superior to the 
dam. Indeed, he has no guaranty of what the state of the progeny will 
be at all, for it may be worse than either sire or dam; and if such a disap- 
pointment overtakes him, he has himself to blame, having left the whole 
matter to chance. The employment of a high-bred sire, on the other hand, 
will never lead to disappointment, as the progeny will assuredly be supe- 
rior tothe dam. It is this assurance which affords much satisfaction to 
the breeder of high-bred stock, by which he can anticipate the quality of 
his forthcoming young stock; and it is with high-bred stock alone that the 
maxim of “ like producing like” is realized. Nevertheless, there are sit- 
uations in which high-bred stock cannot be maintained as a breeding stock, 
and in which nothing but crossing can be practiced when improvement is 
desired ; but the desire for improvement has been carried by some breed- 
ers beyond the bounds of prudence; they have crossed the Black-faced 
ewe with Leicester tups, in situations where the enlarged lamb has 
been unable to subsist in winter; and on this account the policy of 
changing the Black-faced breed of sheep in high localities seems doubtful. 
In lawer situations, the Cheviot ewe, which inhabits the middle range of 
green pasture, may be crossed with the Leicester tup with advantage. 
Every crossing, however, should be prosecuted with caution, because the 
result inay overstep the intentions of the breeder. It is clear that if the 
crossed stock is retained as females, which, in their turn, are served by 
high-bred males, the time will arrive when the character of the original 
stock will be entirely changed, and become unsuited to their native climate 
and pasture, and will, in fact, have become the same breed as their high- 
bred sires. It is quite possible to originate a race of Short-Horns and 
Leicester sheep anywhere suited to their natnre, by constantly employing 
a high-bred bull and tup to serve cross-bred heifers and gimmers, genera- 
tion after generation ; and were this practice generally adopted, the time 
would arrive when the. original breeds which were crossed would disap- 
pear altogether. Such a result would prove injurious to the breeder him- 
self, inasmuch as the pasture would be unsuited for the stock he had 
caused to be produced; so that his best plan is to preserve the original] 


breeds in the higher parts of the country, and take the crosses to the low 
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country to be fed off. The temptation of larger profits has already 
caused the Cheviot to drive the Black-faced breed from the lower pastures 
to the highest, while the cross-bred Cheviot, with the Leicester, have de- 
scended, on the other hand, to the low country, and there have met the true 
bred Leicester. This result, upon the whole, has done good, as it has in- 
creased the quantity of mutton in the market; and the skillful pasturage 
which the hills have received since a regular system of breeding has been 
introduced, has caused them to yield a larger quantity of finer grasses. 
The crossing of the Black-faced sheep has undergone a change ; the Lei- 
cester tupis tvo heavy to serve Black-faced ewes on the hills, and to bring . 
those ewes to the tup in the low country is attended with trouble and ex- 
pense. Instead, therefore, of the Leicester tup being so employed, the 
Cheviot tup has been substituted ; and though the cross is inferior—for 
nothing can exceed the beauty of the lamb produced between the Black- 
faced ewe and Leicester tup—it is a good one, and has enlarged the Black- 
faced mutton. So long as crossing is conducted with the breeds in their 
natural state, it will go on without confusion, but the moment cross-bred 
tups are employed as improvers of stock, their interference will produce 
confusion in the crosses, and throw discredit upon crossing altogether. 

I purpose giving a short description of the animals whose portraits are 
given in the Plates illustrative of this work, and shall make such remarks 
on the form of the animals as to give you an idea of their leading points, 
whether good or bad. In order to render reference to the figures in the 

‘Plates more easy, wood-cuts of their points have been provided, that they 
may be more distinctly indicated. 

Horses—Among horses I shall take the draught-horse, fig. 435, and 
Plate VII., as the standard of comparison. This gelding is of gray color, 
was bred by Mr. Curry at Brandon, in 
the county of Northumberland, and is the 
property of Messrs. Howey and Co., the 
great carriers from Edinburgh into Eng- 
land. He is not a thorough-bred Clydes- 
dale, having a dash of the coaching blood 
in him, a species of farm-horse very much 
in use on the Borders, and admired for 
their action andsspirit. This gelding ex- 
hibits such a form as to constitute, in my 
estimation, the very perfection of what a 
farm-horse should be. His head a is 
small, bone clean, eyes prominent, muz- 
zle fine, aud ears set on the crown of the 
head. His neck rises with a fine crest 
along the mane from the trunk b +% to a, and tapers to the head, which is 
beautifully set on, and seems t® be borne by the ueck with ease. His 
limbs taper gradually from the body, and are broad and flat; the knee & 
is straight, broad, and strong, and the fore-arm ¿ broad and flat—all excel- 
lent points in the leg of a draught-horse, giving it strength and action. The 
back of the fore-leg, from the fetlock-joint 7 to the body o, is straight, indi- 
cating no weakness in the limb—a failing here causing the knees to 
knuckle, and rendering the horse unsafe in going down hill. The hind- 
legs m, as well as the fore ones Æ and Z, stand directly under the body, 
forming firm supports to it. The body is beautifully symmetrical. The 
shoulder slopes backward from ’ to 6, the withers at 6 being high and 
thin. The sloped position of the shoulder affords a proper seat for the 


Skan and provides the muscles of the shoulder-blade g so long a lever as 
911) 


Fig. 435. 





THE DRAUGHT-HORSE. 


440 THE BOOK OF THE FARM. 
to cause them to threw the fore-legs forward in a walk or trot; and with 
such a shoulder a horse cannot stumble. The back, from bto c, is short, no 
longer than to give room to the saddle. The chest, from b to o, is deep, 
giving it capacity for the lungs to play in, and room for the muscles re- 
quired in draught. The top of the quarter from c to d is rounded, the 
flank, from c to z, deep, and the hind-quarter, from f to e, long. On look- 
ing on the side profile of the entire animal, the body seems made up of two 
large quarters, joined together by a short thick middle, suggesting the idea 
of strength; and the limbs, neck and head, are so attached to the body as 
to appear light and useful. In a well formed horse, I may remark, the 
line from the fetlock J to the elbow-joint, at 0, is equal to that from the 
joint o to the top of the withers ò ln a low-shouldered leggy-horse, the 
line Z o is much longer than the line o 6 ; butin the case of this horse, the 
body J ois rather deeper than the leg / 0 is dung, realizing the desideratum 
in a farm-horse of a thick middle and short legs. The line across the rihs 
from g to fis, like the back, short, and the ribs are round. He is 16 hands 
high, measures from a to 4 35 inches, from b to c 33 inches, from c to d 19 
inches, being in extreme length 7 feet 3 inches. Length of the face 25 in- 
ches, breadth of face across the eyes 10 inches, length of ears 6} inches, 
breadth across the hook-bones 22 inches, girth behind the shoulder 80 in- 
ches, girth of fore-arm 23 inches, girth of bone below the fore-knee 9} in- 
ches; the breadth of this bone shows the strength of the fore-leg of every 
horse; girth of neck at the onset of the head 32 inches, girth of muzzle 21 
inches, width of counter 19 inches, and hight of top of quarter from the 
ground 63 inches. In a draught-horse the collar causes the muscles to en- 
large upon the shoulder, and the neck to become thin. This horse’s name 
is Farmer, his walk is stately, and he can draw 3 tons on level ground, in- 
cluding the weight of the wagon. He is a well known animal in Edinburgh, 
and is generally admired. j 

Fig. 436 as here shewn is the portrait of the black draught-stallion 
Champion, bred by Mr. James Steedman, . 
Boghall, in the county of Mid-Lothian. , Fig. 436. 
He is of the true Clydesdale breed. He yay 
gained the first prize at the Highland },% 
and Agricultural Society’s Show at Glas- 
gow in October, 1837, and obtained pre- 
miums elsewhere. He is a sure foal- 
getter. He is fully 17 hands high, and 
though otherwise a large animal, being 
S feet 7 inches in length, his action is 
high and uncommonly light. On com- 
paring him generally with the gelding < 
just described, though his body is one? 
both hind and fore quarters are long an 
deep, and exhibit a large display of muscle. His middle is somewhat 
small, as is almost always the case with stallions which have served many 
mares. Liko all stallions, his neck rises beautifully from his body & e, in 
a full crest from 6 to a, evincing that castration has the effect of reducing 
the size of the muscles of the neck of al] geldings. The shoulder slopes 
well back from e to 4, giving freedom of action to the fore-legs, while the 
muscle at m being fully. developed, assists in imparting power to that ac- 
tion. The hind-quarter, from g to h, is long and deep. The fore-leg is 
straight, and short from knee to fetlock, p to n, the bone under the knee 
strong, and the fore-arm/ flat and broad. The hind-legs o are remarkably 


handsome. The sweep of line from the crown of the head along the back 
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to the tail-head is truly elegant, giving a very fine top to the quarter, and 
the plenitude of hair in the tail d & indicates great strength of back. His 
eye is good, though somewhat small, the ratch of white down his face is 
against his cast of countenance; and having the 2 hind-legs white is also 
against his general appearance. His disposition is remarkably docile, ane 
his whole demeanor harmless. His constitution is good, and he is an ex: 
cellent traveler. These are a few of his dimensions: from a to 6 5) 
inches, from & to ¢-30 inches, from c to d 22 inches; im all § feet 7 inches 
Length of face 26} inches, breadth of face across the eyes 11 inches, length 
of ears 63 inches, breadth across the hook-bones 30 inches, girth behind 
the shoulder 90 inches, girth of fore-arm 28 inches, girth of bone below 
the fore-knee 12 inches, hight of top of quarter from the ground 67 inches 
girth of neck at the onset of the head 39 inches, girth of muzzle 24 inches 
aud width of counter 22 inches. 

Fig. 437 as here shewn is the portrait of a brown mare belonging tc 
Mr. George Bagrie, Monkton, near Dal- 





keith, Mid-Lothian. She gained the first Fig. 437. 

premium at every show of stock she was A 

ever exhibited. The white ratch down / Vi 7X, 

her face, and so much white on her legs, k7 \ S 2 2 
detract from her general appearance ; e) , ( \\ 
but notwithstanding these drawbacks, she \ VS Toa 
is an exceedingly handsome mare. You mK on o 
have only to look at the Plate to observe We i AAS 
the beautiful flowing lines of her whole aval } 
contour, and also the great substance of sead jó rae ih j 
both fore and hind quarter. The rise and na d f 


crest of her neck from 6 to a, and from e nN 
to a, are remarkably fine. The back from THE DRAUGHT-MARE. 

b to c is somewhat hollow, and there is a 

corresponding depression of the belly at 7, both the consequences of foal- 
bearing, as well as a slackness of the flank in front of g, the usual defi- 
ciency there of brood-mares. The top of the rump from c to dis also 
very fine. The shoulder slopes well from e to }, indicating good action ; 
the muscles are well developed on the fore-quarter from e to f, indicating 
power in draught; and the ribs are round, and long from fto g, a favora- 
ble configuration in the brood-mare for giving room for the growth of the 
foetus. The hind-quarter from g to Ais long. The legs are placed directly 
under the body, the fore-knee / being broad and strong, the back of the 
fore-leg from the fetlock m to the body straight, and the fore-arm k broad 
and flat. I have no measurement of the dimensions of this mare, which I 
regret, as losing a means of comparison with the gelding and stallion. Be- 
side roundness and length of rib, a brood-mare should be wide across the 
hook-bones and the pelvis, to afford room for the growth and subsequent 
egress of the foal. 

I have chosen a black stallion, drown mare, and gray gelding, as illus- 
trative of the’ three colors most commonly seen among farm-horses. A 
black stallion seems the generally favorite color, and a brown mare is not 
uncommon, but the pray color is less in vogue than it was 20 years ago; 
but why I cannot say. It is said that the feet of gray-horses are more ten- 
der than of horses of other colors; and, for the same reason, whatever 
that may be, it is alleged that white feet are more tender than any other 
color. I once corresponded on this subject with the veterinary surgeon 


of ane of the regiments of Life Guards, the horses of which are black, and 
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his statement was that he had not observed any remarkable defect in those 
horses which happened to have white feet; but that his attention had not 
before been particularly drawn to the subject. It might be worth while 
to ascertain Whether or not it is found that the horses of the Scots Grays 
are more hable to tender feet than those of other corps of a different color. 

Cattle—I have already said so much on the points of cattle, that noth- 
ing more remains to be advanced on that subject ; so I shall merely allude 
to the particular points exhibited by the animals represented in the Plates. 
And, first, I shall take, as a standard of comparison, the Short-Horn ox, 
fig. 438 given below. This was an ox from the herd of Mr. Wilson, of 
Cumledge, in Berwickshire, who has long been known as a successful 
breeder of Short-Horn steers. His stock comes to maturity and is fat- 
tened off at 2 years of age, when they commonly attain 70 stones impe- 
rial. The ox in fig. 438 was 1 year 11 months old when his portrait was 
taken; and he was afterward shown at the Highland and Agricultural 
Society’s Show at Berwick-upon-Tweed, in October, 1841. He'was of a 
roan color, with a good deal of white. 
His head was remarkably fine, with a 
pleasaut countenance, full eyes, and 
small, slouching, sharp-pointed horns. 
Besides a fine head, he had a straight 
back, round mb, deep flank, and full 
neck-vein. His principal measure- 
ments were, from e to a 27 inches, A 
froma to b 321, from 6 to c 214 inches, | a 
‘in all 6 feet 9 inches; and the girth of <i 
the body behind the shoulder at f 7 a See 
feet 3 inches. His measurement for THE SHORT-HORN OX. 
beef was 4 feet 6 inches in length by 7 
fect 3 inches in girth, equa] to 56 stones imperial; so I should say from 
these figures, that this ox was rather too short for a perfectly symmetrical 
figure. 

Fig. 439 given on page 443,is a portrait of a red and white Short-Horn 
bull. This animal was bred by the late Mr. George Brown at Whitsome 
Hill, in Berwickshire. He was got by a red and white bull belonging to 
Mr. Robertson, of Ladykirk, named Valentine.* At that period, Mr. 
Robertson’s stock of Short-Horns was in its glory. The dam of this bull 
was got by a red bull, never named, bred by Mr. Thomas Smith, now at 
Buckden, then at Grindon, in Northumberland, and was a son of his old . 
roan bull Duke; and at that period few farmers had so high a bred stock 
as Mr. Smith. The grand-dam was one of twin quey-calves produced by 
a heifer, purchased in calf by Mr. Brown from Mr. Mason, of Chilton. 
One of the twin calves, when a 2-year-old quey, Mr. Brown sold to the 
late Duke of Buccleuch for 50 guineas, and the other he retained for him- , 
self, I purchased this bull when 1 year old from Mr. Brown for 20 
guineas, and kept him at Balmadies, in Forfarshire, for 8 years, during 
which time he proved himself a sure and excellent calf-getter, and evinced 
a gentleness of disposition to every person who approached him, in a re- 
markable degree for a bull. He had many good points—small head, lively 
eye, small, fine, white horn. He was well filled up behind the shoulder, 
at f, fig. 439, a point in which many bulls are deficient. He had a long 
quarter from g, a difheult point to attain in a bull, carrying the flesh of the 
hocks d; a thick flank e; ribs round, forming a straight line from the 








* For Valentine's pedigree, see Coates’s Herd Book, vol. i 
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shoulder-point in front of f, past g, to the margin of the round above d. 
His fore-arm h was very strong; neck-vein full; and the crest of his 
neck a fine and not lumpy, as is Fig. 439. 

too often the case in bulls; his 
hooks and back were remarkably 
straight and broad, measuring 
across the hook-bones at b 36 in- 
ches ; the rump between b and c 
was full and round, and the tail- 
head c was remarkably level and 
fine, showing no undue develop- 
ment of muscle, as is often the 
case here—a deformity too gen- 
erally admired, and in so far 
shows a prevalence of bad taste. 
His neck and shoulders were 
strewed over with curled locks of long hair, the entire body being thickly 
covered with long soft hair; the face was garnished with curled hair in a 
line down in front of each eye; and the roots of the horns were hidden 
with long hair falling over the forehead. His hide was thick and mellow, 
and the touch fine. He had a most robust constitution, never having had 
a day’s illness in his life of nine years. Unfortunately I had no measure- 
ment taking of him before he was killed fat, when the butcher, Mr. John- 
ston of Arbroath, informed me he weighed 139 stones imperial, sinking 
the offals. His flesh was fine, much more like ox than bull beef. 

Fig. 440, given below, are the portraits of three Short-Horn cows be- 
longing to the Duke of Buccleuch, at Dalkeith Park, tn Mid-Lothian. 
They are all of pure blood, being descended from Mr. Robertson of Lady- 
kirk’s stock, when Mr. John Rennie had a part of them in his possession 
at Phantassie in East-Lothian. The cow, a roan, whose side view is 
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THE SHORT-HORN COWS. 


given, was in a lean state when the portrait was taken; but the likeness 
is the more valuable on that account, in giving an idea of the skeleton, 
which in her case is very fine. She is the beautiful Kilmeny, got by 
Match’em. The hook-bone b is finely prominent, and at the same time 
level; the ribs e round; the shoulder-blade d sloping; the top of the 
shoulder a broad : the neck-vein at g fine; the muscle at f well develop- 
ed; the tail-head c level with the hooks; and the udder hemispherical, 
the teats being pendant at equal distances. The uncommon halfslouching, 
half-projecting form of her horns, and a staring of the eyes, give her coun- 
tenance, though her head is otherwise fine, a somewhat more austere 
aspect than cows generally have. The front view of the red cow in the 
middle is intended to show the breadth of the fore-quarter from p to r, the 
roundness of the ribs at p, the depth of brisket at s, and the width of 


PERS upon which the fore-legs stand. The hind view of the white cow, 
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on the right, shows the broad space between the hooks from l to k, and 
the same across the pelvis from m to n, 2 points essential in the cow, as a 
safe breeder of full-grown calves. The form of the udder behind at o 
shows the proper position of the 2 hind teats, and exhibits the loose, soft 
skin above the udder, which is characteristic of good milkers. 

The 3 colors, roan, red. and white, were purposely chosen to show the 
common colors which the Short-Horns bear. Though thus divided into 3, 
only 2 colors are. in truth, sported by Short-Horns, namely, red and white, 
the roan being a mixture of the other 2. The roan is a handsome color, 
and is, I believe, the general favorite now ; the fancy for color having gone 
from the red to the white, and is now settled onthe roan. Dark-red usually 
indicates hardiness of constitution, richness of milk, and disposition to fat- 
ten; light-red indicates great quantity of thin milk, and little disposition to 
fatten; but the red in either case is seldom entire, being generally relieved 
with white on the sides, and the belly, as in the case also of the bull de- 
scribed above. White was considered indicative of delicacy of constitution ; 
aud to get quit of it, and at the same time avoid the dullness of red, the 
roan was encouraged, and now prevails. I think I have observed that white 
animals show the symptoms sooner than any other color of being bred in- 
and-in. 

A single black hair on the body, and particularly on the nose; or the 
slightest dark spot on the flesh-colored skin upon the nose, or around the 
eyes, or the horns tipped with d/ack, at once proclaim that a Short-Hom 
sporting either of these is not pure bred—al] attestation to the contrary be- 
ing of no avail. 

To show that careful breeding improves the head of every breed of 
cattle, specimens of the heads of 3 celebrated breeds are given, one being 
the Long-Horns, a breed not confined to England, as it extends over 
Ireland, though it is only in England that fine specimens of the breed are 
to be seen. This is the breed which the famous Bakewell improved in 
Leicestershire, a few years before the Collings improved the Short-Horns, 
by which they established to themselves a fame which eclipsed that of 
Bakewell as a breeder of cattle; not because they understood the princi- 
ples of breeding cattle better than he did, but, fortunately for them, they 
selected a better subject to dea] with—the Short-Horns. Their fame, how- 
ever, was not established at the cost of that of Bakewell, for he had already 
acquired an imperishable name asa breeder, in the improvement of the old 
Leicestershire breed of sheep; but it must be owned that when the Col- 
lings advanced beyond Bakewell as breeders of cattle, the advancement 
was the more meritorious in being made in competition with so very for- 
midable a rival. The Long-Horns were originally called Leicesters ; but 
having long horns, they were so named 
in contradistinction to the Durham breed, 
whose horns were short; and, besides, 
Bakewell’s improved sheep were as often 
called Leicesters as the Dishley breed. 

The Long-Horn bull,a likeness of whose 
head is here given in fig. 441, belonged 
to Mr. R. Horton, in Warwickshire, and 
was shown, and obtained the first prize 
of his class at the Show of the Royal 
Agricultural Society of England at Ox- 
ford, in July, 1839, when he was 4 years 
2 months old. It will be observed that 


the muzzle is fine, the eye large and ex- 
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pressive, the horns fine, tapering, and sharp-pointed, and the entire counte- 
nance agreeable. His color was light-brown, brindled with black stripes. 
The skin of the nose and around the eyes dark-flesh color. The slouch- 
ing position of the horns is very common in the Long-Horn breed; they 
are brown, with a few reddish streaks, and tipped with brownish- 
black. 

Another breed to which much attention has been paid, is the Hereford, 
which has long been famed for its excellent steers. Fig. 442 is the portrait 
of the head of a Hereford ox which belonged to Mr. S. Druce of Ensham, 
in Oxfordshire, and was shown at Ox 
ford, at the Show of the Royal Agricul- 
tural Society of England, in July, 1839, 
when 4 years 4 months old. It will at 
once be observed that the muzzle is fine, 
the eye large and full, and the horns small, 
tapering, and sharp-pointed. A white face 
is quite common in the Hereford breed, 
with white horns, and brownish-red points. 
The body is either dark or light-red and 
white, a common color, or a dark rich 
chestnut-brown, which is becoming fash- 
ionable. The skin on the nose and around 
the eyes is fine flesh-color. 

The West-Highland has long been 
famed in Scotland as a superior breed of 
cattle. They have most of the points of 
the Short-Horns in the body, which is covered with shaggy hair, that bids 
defiance to the keenest blasts and the most drenching rains. Fig. 443 
gives an idea of the head of an 
ox belonging to Mr. Campbell 
of Jura, which was shown with 
another, as a pair, atthe High- 
land and Agricultural Society’s 
Show at Inverness, in October, 
1839. It will be observed that 
the muzzle is fine, eye large 
and full, and the horns small, 
tapering, sharp-pointed, white, 
aud tipped with black. The 
color of the body is usually 
black, sometimes red, and not 
unfrequently dun. The black- | IN RSN 
colored, in my opinion, makes DUN 
the most profitable animal té iy WSF MG) 
the feeder. The skin on the : Bs 
nose, and around the eyes, is eS 
always black. 

There is a breed of cattle 
extensively cultivated in Scot- 
land, the importance of which consists in affording milk for the purposes 
of the dairy. It is a remarkable circumstance in the history of the breed- 
ing of this race for the dairy, that the very opposite points have been cul- 
tivated by its breeders, which I have described as being essential in the 
opinion of the best breeders of every other race. The breed I allude to 


is i Ayrshire. The points considered good in an Ayrshire bull, by the 
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breeders of that species of stock, are a broad, short head, the horns 
spreading from the side of the head a little in front, and tnrning upward. 
The top of the shoulder sharp, back narrow, ribs, of course, flat. hooks 
confined, hams thin, tail-head somewhat drooping, belly enlarged, and 
legs very short. These are all points contrary to those of a good Short- 
Horn ; and the points in which they agree are a straight back, loose mel- 
low skin, large eye and small horn, ‘The cows are best liked for a very 
sharp shoulder and wide hooks and pelvis, in which case the ribs are flat 
and the belly large. The udder is desired to be hemispherical, well 
forward, and provided with loose, soft skin behind. 

I am satisfied that the points thus desiderated by Ayrshire breeders are 
not necessarily promotive of the principal object they have in view, 
namely, a large quantity of milk; for though ìt cannot be denied that 
Ayrshire cows are generally good milkers, it is attributable, in my opinion, 
more to the great length of time they have been devoted to that particular 
purpose, and which property has now become inherent in the breed, than 
to the form which the breeders promote; and my reason for thinking so 
is this: it is well understood, in large dairies in large towns, that the 
Short-Horns prove the most steady milkers, that is, they continue to yield: 
milk in large quantities for a longer period than any other breed. When 
they are not allowed to bear calves, they will continue to yield milk un 
til they are fat enough for the butcher; and when allowed to bear calves, 
they will give milk to within 5 or 6 weeks of the time of calving. Now 
itis averred by Ayrshire breeders, that the points cultivated in Short- 
Horns are for the purpose of yielding flesh ; and the averment is quite 
true; but if the points which yield flesh are also favorable to yielding 
milk, as the experience of dairymen in towns has proved, and their pref- 
erence of Short-Horns to others testify, it is clear that it is zot in conse- 
quence of cultivating points in the Ayrshire breed of entirely an opposite 
charactec to those of the Short-Horns, that the Ayrshire yields so large a 
quantity of milk; but that it must depend upon some other quality, oth- 
erwise the Short-Horns should yield httle or no milk, but entirely flesh— 
which is found not to be the ease. I had a light-red Short-Horn cow, 
which gave 17 Scots pints of milk at the hight of the grass season, and 
would scarcely go dry before calving; and have seen another roan cow, 
which gave 30 pints a day for 3 months, and had to be milked for relief 
5 times a day. J 

Horns of Cattle—There is much to be observed in the set and form of 
the horns of cattle. Small, short, slouching horns on a 2 or 3 year old 
steer give a grave and majestic cast to the countenance. Horns rising 
outward from the side of the head, and looking up, and bending backward, 
never fail to impress one with the conviction that their bearer is an ill- 
tempered brute, and ready to use them offensively on all occasions. Horns 
curving laterally and horizontally forward, ‘give a finished appearance to 
the top of the head, when viewed iu front, as exemplified in the figure of 
the ‘lesser Short-Horn cow in Plate XV. When horns are long, and rise 
outward, forward, and elevate their points, they impart a very majestic 
mien to the ox, as shown in fig. 443 of the West-Highland ox. Some 
horns are set looking backward behind the head, and give an idea of mal- 
formation. A horn thick at the root never looks well, neither does one 
that is blunted at the point; and both kinds are associated with dull feed- 
ers; nor do those which spring ontward and then turn downward, look 
well, as shown in the left-hand Short-Horn cow in Plate XV. A good 
horn is small where it emerges from the head, and tapers gradually to a 


fine point. A white horn is better than a dark-colored, and a finishing of 
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brown or black at the tip, according to the breed, is a good outset, though 
many Short-Horns, especially of white color, have their horns all white, 
and being short, do not seem obtrusive—indeed, in most Short-Horns the 
horns serve more for ornament than purposes of defence. Oxen with 
spreading horns are better feeders than those which contract toward the 
front. Horns indicate the age of cattle. At 3 years of age the horn has 
attained its state of uniform growth; that is to say, it is uniformly smooth 
from the root to the tip. Every year after the horn is protruded from 
the head, with a notch on it, so that by counting the number of notches, 
and adding 3 to the number, the age of the animal may be ascertained. 
Tricks are practiced by fraudulent dealers, by filing down the notches, to 
make the animal appear younger than it is; but a slight inspection of the 
horn will easily detect the fraud; and the period of the year, whether late 
or early, in which the animal was born, will have some effect on the notches 
of the horn.* 

Sheep.—Of the numerous varieties of sheep cultivated in Great Britain, 
| have only selected 3 for illustration here, as these include all the breeds 
brought up in Scotland, though another has been partially introduced. 
The three varieties alluded to are the Leicester, the Cheviot, and the 
Black-faced, and the supplementary variety, as it may be called, is the 
South-Down. The three varieties are well suited, not only for the climate 
of Scotland, but also for the peculiar zones, as they may be termed, mito 
which the pasturage of that country is subdivided. The Leicesters are 
adapted to heavy pastures and sheltered fields in low lands. The Cheviot 
is equally well fitted for the middle range of green pastures to be found 
in the pastoral districts of the South and North of Scotland. While the 
Black-faced derive their chief support from the heathy pastures of the 
mountains ; at least that range of country forms the nurseries of this hardy 
race. 

Plate XXXIII. contains the portrait of a Leicester tup belonging to Mr. 
Torr of Riby. * * This animal exhibits the peculiar properties of the 
breed to which he belongs ; the principal of which are, a white face and 
legs covered with hair, hornless head, and body enveloped in long wool. 
The individual characteristics of this tup are, rectangular carcass, round 
rib, small bone, fine head, small muzzle, large, full eye, and expressive 
countenance ; but his ears are much shorter than usual. The head of 
the tup is broader across the eyes than that of the ewe or wether, and 
the skiu becomes wrinkled upon the nose when he gets aged. The wool 
is thick-set, long, of good quality, and the fleece covers the entire 
body above and below—a mark of sound constitution, and a great 
means of preserving the animal from the bad effects of the weather 
above, and of the dampness of the ground below. A level broad back 
from neck to rump, and across the ribs, is characteristic of the Leicester, 
and on being turned up, a broad chest and fullness on the inside of the 
hams. The touch should be equally mellow along the back, a hardness 
in any part indicating a defect. In ordinary condition, the flesh above 
the tail-head is nicked, which may be easily felt with the points of 
the fingers; but when in high condition, which they should be at tupping- 
time in autumn, the nicking should extend all the way from the shoulder- 
top to the tail. The rib should also be well covered with flesh and fat, 
and, indeed, a round rib is almost always so. 

Fig. 444, given on page 448,contain the portraits of a Leicester ewe and 
lumb belonging to Mr. Brodie, Abbey Mains, in the county of Had- 


dington. The Leicester ewe’s head is generally long, narrow, and clean, 





* See oe on this subject in the Quarterly Journal of Agriculture, vol. iii. 
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with fine muzle, prominent eyes, and long, broad, thin ears. The hone is 
small and fine. In this particular instance the body is well-wooled and 
formed. The counter g is full; the shoulder well filled up behind at a ; 
the rib at f round and full, and the loin at e not hollow, as is sometimes 
the case, particularly after ewes have borne a number of lambs. In rę- 
gard to the wool it is full behind the cars on the top of the neck at %, thus 


Fig. 444. 
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keeping these organs protected; it is also full toward the cheeks at h, 
which keeps the throat warm ; the belly is well covered with wool below 
at 6; and so is the flank c; the rump d has rather a redundancy, and it 
affects even the shape; but gimmers, that is, ewes of their first lamb, often 
produce a large quantity of wool on this point, which afterward reduces it- 
self to an equality of the rest of the body ; but it is a good property in a 
ewe to have plenty of wool on the rnmp, to protect the anal and vaginal 
passages below the tail, and it is also an indication that the tail-head is 
placed nearly on a level with the back. It is no uncommon occurrence in 
a Leicester ewe to bear twin-lambs, nor is it uncommon to wean twins to 
the extent of 50 per cent. of the whole flock, some of the ewes bearing 
twins every year, while others only occasionally. 

The Leicester breed of sheep has been cultivated with very great care 
in Great Britain, since the days of Bakewell, who brought them ìn his own 
lifetime to a very high degree of perfection. Many of the flocks in the 
kingdom can trace their pedigree to that of Bakewell, with as much truth 
as the purest stud of the race-horse, or the purest herd of Short-Horns, 
though no Flock-Book has been kept to record the namés of the most re- 
nowned sheep; a circumstance which excites in me much surprise. The 
breed is deserving of the utmost attention that can be bestowed upon it, as 
it possesses many valuable properties. The individuals are in themselves 
handsome, displaying a beautiful contour, with a pleasant aspect. Their 
disposition is so amiable that they have no desire to overleap a fence ; and 
this disposition, no douht, is fostered by their aptitude to fatten. The re- 
sult of their condition is a large proportion of flesh to bone, and of useful 
parts to the offal. Many people affect to dislike the mutton, as being too 
fat and flavorless. The muscle is certainly larger-grained than that of the 
other 2 breeds, and the fibres are intermixed with fat; but though the 
mutton may be disliked, for these reasons, by the higher orders, the breed 
being generally of robust constitution the meat is always wholesome, and 
acceptable to work-people. Colliers, who eat a large quantity of meat, will 
have none other. For these reasons, Leicesters are more profitable to the 
farmer, where they can be reared, than any other breed. The wool is of 


the most valuable description, not on account of the fineness of its quality, 
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for many short-wooled sheep have much finer wool; but its ereat leneth 
as well as its tolerably fine quality, renders it useful in the madau eF 
ail fabrics which require combing wool, and in which worsted is employ- 
ed. This wool seems peculiar to the British climate; for in no other coun- 
try have sheep-breeders succeeded in raising it of the same quality ; the 
pile becoming shorter or coarser in warm countries. So long, therefore, as 
peculiar fabrics are made from Leicester wool, the breeders of Leicesters 
need not fear the want of a steady, if not a high market for their wool; and 
it must always be in demand, since no other country cancompete in raising 
it to the same degree of perfection. 

Fig. 445 represents the head of a Cheviot tup which gained the first 
prize of his class at the Highland and Agricultural Society’s Show at 
Aberdeen in 1840, and was shown 
by Messrs. Craig, Bighouse,Suther- 
landshire. It will be observed that 
its face is longer than that of the 
Leicester, muzzle not so fine, eye 
not so full, ears set not so high and 


Fig. 445. 
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horns, the Cheviot resembles the @ = eee 
Leicester. The wool is short, thick- an ee Re 
set, and of fine quality, fit for the 3 
manufacture of inferior qualities of 
broadcloths. The carcass is usual- 
ly unequal, the fore-quarter being 
lighter than the hind—narrow in front, with the fore-legs set near, and a 
want of depth and breadth in the counter. The flesh is fine-grained, often 
well intermixed with fat, and is generally esteemed for the table. The dis- 
position of the Cheviot is somewhat suspicious, with an inclination to rove; 
which disposition renders the breed rather unkindly to feed, at least at an 
early age. 

The Cheviots, as their name implies, had their origin in the Cheviot Hills, 
in Northumberland. They occupy almost all the pastoral hills of the 
south of Scotland, especially from the center of the country to the east- 
ward. They are localized in some of the best parts of the Grampian moun- 
tains, and are to be found as far north as the hills of Caithness and Suther- 
land. They may, therefore, be regarded as a hardy race, and are well suit- 
ed, on that account, for the middle green pastures of the mountainous parts 
of our country. 

The South-Downs are little known in Scotland ; but what is known of 
them is favorable to their character. Like the Cheviot, they are covered 
with short, thick-set, fine wool, which is of a dusky brown color, and it also 
affects the hair which covers the face and legs. They are a hornless breed. 
In symmetry of body they are much superior to the Cheviot, bringing their 
quarters, like the Leicester, to an equality. Their flesh is fine-grained, 
and, as high-flavored mutton, is preferred to that of the Cheviot in the Lon- 
don market. They have also a gentler disposition, and are in consequence 
better feeders. The only doubt with the South-Downé, on their introduc- 
tion into Scotland, was their ability to withstand the damp climate of our 
sub-alpine pastures. The experience of several years has proved that they 
are capable of enduring any climate with the Cheviot; and this being the 
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case, with their other superior qualities, they bid fair to rival and per- 
haps ultimately to displace that breed. Hitherto, however, they have 
only been tried in a few places. Mr. Hugh Watson has had them at 
Keillor, in Forfarshire, for more than 20 years, and they have thriven 
with him upon the pastures of the Sidlaw Hills. The Duke of Richmond 
has them in Morayshire. Our small flocks are scattered through the 
country. 

Figs. 446 and 447 represent the heads of a Black-faced ram and ewe 
The ram, fig. 446, was shown by Mr. Robert M’Turk, Hastings’s-Hall, in 
Dumfriesshire, at the Highland and Agricultural Society’s Show at Ber- 
wick-upon-Tweed in 1841, 
where it obtained the first 
prize of its elass. As indica- 
tive of the long period and 
care with which the breed 
has been cultivated, we have 
only to look at the tapering 
face, small muzzłe, and full 
eye, exhibited by the speci- 
mens in the figures. The 
Black-faced ram has always 
an arched nose, expressive of 
boldness and courage. The 
face and legs are covered 
with black or mottled hair, 
mostly the latter. The head 
is horned; and the horns are 
considered as picturesque an 
object as 1s exhibited by any 
animal of this country. The 
wool is long and coarse, which 
render it of small value as an 
article of manufacture, and 
being thin-set exposes the body to the inclemency of the weather It is 
to assist the animal for this latter defect in the fleece that the filthy opera- 
tion of smearing is resorted to. The carcass is well formed, carrying its 
depth forward to the brisket better than the Cheviot; but still the entire 
body is narrow, owing to the flatness of the ribs, which gives too much 
lightness to the whole carcass; or want of substance, as it is commonly 
called. The flesh is fine-grained, high flavored, greatly esteemed, and can 
be fed sufficiently fat on the turnips and pastures of the low country. The 
breed is very hardy, frequenting the highest parts of our heath-elad moun- 
tains, and in summer require little eare from the shepherd. 

As with cattle, the korns of sheep afford facilities for ascertaining the age 
of the animal. In fig. 446, the age ofthe tup is distinctly marked, the 1st 
year’s growth being evidently the space from the point of the horn to the 
letter a; the 2d year is from a to 6, the growth of the dinmont being 
stronger than that of the hogg ; the 3d year’s growth is marked from ð to 
c; the 4th, from c to d, which great growth shows the vigorous state which 
the animal had attained at that age; aud this is no doubt the most vigor- 
ous period of the life of a sheep; and the 5th year’s growth is shown from 
dtoe. The respective ‘ages of the ewe, fig. 447, and of the wether, may 
be traced in like manner, but the horns not attaining the full develop- 
ment in them as in the ram, the yearly marks cannot be discerned 
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without minute examination. As to this figure of the ewe it is evi- 
dently that of a young one, probably a maiden ewe or gimmer, or at 
most with the first lamb. 

Plate XXVIII. exhibits a group 
of fat wethers of the 3 native breeds 
we have been considering and illus- 
trating; but all the animals com- 

osing the group are by no means 
alike favorable specimens of their 
respective breeds. The Black-faced 
wether is a good specimen, and 
many such are brought fat to the 
Edinburgh market every winter. 
They are fed in Forfar, Fife, and 
Perth shires, on turnips in winter, 
but the finest fat are those fed on 
turnips in East-Lothian—that coun- 
ty affording by far the best feeding 
land for stock in Scotland. The 
Cheviot is evidently not a wether, 
being only a dinmont, and not pure bred ; and on both these accounts is not 
a ripe specimen. The letter P is left on the rump to show the tar-mark of 
the farm on which, or the name of the farmer by whom it had been bred. 
The lightness of the fore-quarter, characteristic of this breed is, however, 
very well shown in the figure. It is rare to meet with Leicester wethers 
now-a-days, the dinmonts attaining a sufficient degree of fatness for all use- 
ful purposes. The figurein the Plate is a dinmont, and not a favorable speci- 
men, not being pure bred, and too small for the breed. The characteristic 
distinctions of the three breeds are, however, sufficiently marked in the 
heads of the figures given in the Plate. 

A desire seems to be spreading in this country for the naturalization of 
the Alpaca from South America. Iltis the opinion of those who have seen 
the Alpaca in its native country, thatit would thrive well on our highest. 
mountains, upon the coarsest fare that can be obtained—upon what, in 
fact, is refused by even Black-faced sheep—and at the same time yield a 
coat of fine wool, far finer and longer than any grown in this kingdom. 
Could this opinion be established by experiment, the cultivation of the ani- 
mal would be worth attempting on a large scale; and no doubt sufficient 
supplies would be obtained of itin a few years. As yet, the subject is only 
under discussion.” 

Swine.—There are many breeds of swine existing in the country ; and 
whatever denomination they may pass under, if they do not possess the 
points exhibited in the adjoining fig. 448, and in the Plate, they may be pro- 
nounced defective. Here the same rules apply, not only of symmetry, as we 
have seen in fig. 431, but points of breeding. The head a is small, the face 
tapering to the muzzle or snout 2, which is short and fine, the ears set on 
the crown of the head, being broad, thin, long, and so mobile as to indi- 
cate quickness of perception. The value of the head, as an article of food, 
is indicated by the enlargement of the muscle upon the cheek 2. The 
neck from a to 6 is full; the back from 4 to c, broad; the rump from c to 
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*A little work. named The Alpaca, by Mr. William Walton of Liverpool, published by Blackwood in 1844, 
gives an interesting account of this animal, both historical and natural. The author seems to know the 
habits of the animal; considers that it would thrive to a profitable extent in this country ; and details the 
particulars of a practicable plan by which a regular and sufficient supply of it. ata remunerative rate, might 
be obtained. 
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d full and round, and the roundness descends to the hams ; the ribs f are 
round ; the space behind the shonlder at g filled up, and so is the flank 
e; the shanks & are small and short, and 
finely tapered. A pig with these pro- 
perties is always in a condition for use 
from the state of a pig sucking milk, 
through its progress of porkling and 
shott till it attain the full size for bacon 
and hams. Such a breed never requires 
feeding, and as it is always in condition, > 
it must only have time to grow to the 
size wanted, when a little firming of the 


Fig. 443. 





flesh by eorn is all that is required to << = 
prepare it for slaughter. 
The slouch-eared breed that pre- THE BROOD-sOW. 


vailed in the country is fast being supplanted by the one I have been de- 
scribing; because, wherever such a character of ear is seen, it is 
universally accompanied with length of leg, length of nose, narrowness of 
back, and dilatoriness in feeding. I believe the prick-ears, short snouts, 
and full cheeks, may be traced to an improvement derived from the Chinese 
breed, which possess those points even to a deformity. The cross with our 
old bony breeds has been the means of disseminating through the country 
arace of beautiful, profitable, delicate-fleshed pigs. 

Fig. 449 represents the head of a doar Fig. 449. 
belonging to the Duke of Buccleuch, and 
the brood-sow represented in the Plate, 
is also from His Grace’s stock. The 
boar, though evidently full-grown and 
large, bears the same character of 
pricked ear, tapering face, short nose, 
and full cheeks, and the flesh of the 
neck is seen to be fully able to support 
the fullness of the head; these pigs are, 
moreover, strong-eonstitutioned, and cov- 
ered with plenty of white hair and valua- 
ble bristle. Their temper is generally 
docile, and the animals seldom wander far 
from the steading, or engage in mis- THE HEAD OF A BOAR. 
chicvous pursuits. 

Tecth—The teeth are far more imperfect organs to the domesticated 
animals than the horns. The horns are the instruments of defenee and of 
attack ; and, in the situation in which those animals are placed, are seldom 
put in requisition, and the more seldom the better; but the teeth are the 
instruments by means of which their food is broken and masticated in 
winter, and cropped and masticated in summer; and this being the case, 
the condition of the animal mainly depends upon the state of soundness 
in which the teeth may be preserved. There is one similar property be- 
tween the horns and teeth of animals; both furnish data by which the age 
of the animal may be ascertained. You have already seen how the horns 
are indicative of the age; we shall now advert to the manner in which the 
teeth may be examined for the same purpose. 

Fig. 450 represents the left half of the head of an adult horse, viewed 
internally, and so figured as to show the origin of the fifth pair of nerves, 
and the nervous branches which go to the teeth; and for this reason the 


figure may be consulted with equal advantage for a knowledge of the dis- 
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tribution of the nervous system and of the teeth. The milk-testh of the 
horse consist of 12 incisors, 6 in each side of the head; and of molars 
16 in number, § on either side of the head—in all 28 teeth. The teeth 
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of the second dentition are 40 in number, of which 28 have replaced the 
milk-teeth. Those between the incisors and molars, called the canine or 
tusks, do not appear along with the teeth at an early age. Others 
complete the arch by occupying the room made by the growth of the 
jaws; these are new molars which come out of both jaws. The full set 
consists of 12 incisors, 4 canines, and 24 molars—in all 40 in number. In 
fig. 450, @ are the incisors, b the canine or tusks, and c the molars. 

“ This is the order of coming out of the second or permanent dentition 
of the horse,” observes M. Rousseau. ‘ The first permanent molar, which 
is situate behind the last milk-molar, presents itself before any of the milk- 
teeth have fallen, and makes its appearance upon the maxillary arch from 
the lith to the 13th month after birth; it will be, by numerical number, 
the 4th persistent molar, when all the milk-molars have fallen. The 5th 
permanent molar, which is situate behind the preceding tooth, breaks the 
edge of the socket from the 14th to the 20th month. During this time 
the decaying teeth die from their roots, and wear down their crowns to 
such a degree that the hollow which characterizes the surface of the in- 
cisors at certain periods cannot be observed, so that the veterinarians call 
them lost-mark. The central incisor or pincer is ordinarily of the 9th or 
11th month ; the lesser incisor from the 11th to 13th month; and the lat- 
eral incisor or corner-tooth, from the 14th to the 20th month. Once these 
teeth cease to have mark, they bear upon their surface a smooth trace. 
brown and indelible, which diminishes the more that the teeth approach 
their fall. The first permanent molar replaces the first and second milk- 
molars from 2 years to 2} years. The central incisor appears upon the 
edge of the socket after the coming out of the 5th permanent molar, from 
24 to 3 years. The 2d permanent molar replaces the 3d milk-molar a 
little after the same term, or 1 or 2 months of difference: The 3d perma- 
nent molar replaces the 4th decaying molar at 3 years; at this time also 
appears the 6th and last molar. The lesser incisor from 34 to 4 years. 
The canine or tusks appear from 4 to 44. years. At last the second denti- 


tion is ordinarily terminated by the lateral incisor or corner-tooth. It must 
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not be thought, however, that the coming out, as I have endeavored to in- 
dicate as the most ordinary, is without variation ; this would be to give to 
Nature too regular a march. All teeth in general are the more devel- 
oped that they belong to a large and robust subject.” 

Fig. 451 gives a similar representation of the dental system of the adult 
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ox, and of the nervous system connected with it, that the preceding figure 
gives of those of the horse. The milk-teeth of the ox are, 8 incisors on the 
lower jaw, and none on the upper, and 12 molars, 3 on each jaw. In the 
adult ox are § incisors on the lower jaw, and none on the upper; and 
there are 24 molars, 6 on each jaw. In the figure, @ are the incisors, and 
6 the molars, and the same configuration exists in the sheep.” “In the 
second dentition, these teeth show themselves upon the edge of the socket 
in the following order,” says M. Rousseau : “ The 4th permanent molar 
comes out from the 4th to the 6th month after birth, and commences the 
second dentition. The 1st or central replacing incisor from the 15th to 
the 22d month. The Sth or penult molar, from the 18th to the 22d month 
The second replacing molar, as also the 2d incisor of this order, appear 
from tke 28th to the 32d month. The 3d replacing molar, as also the 3d 
incisor, come out very near at the same time, that is, from the 38th to the 
48th month. The 6th, or last molar, from the 44th to the 52d month. At 
length the 4th permanent incisor tooth terminates the 2d dentition, which 
is ordinarily completed when the animal has not yet attained its 5th year.” 

Fig. 452 gives a section of the head of a wild boar, in which the dental 
and nervous systems are distinctly delineated ; a are the superior incisors; 
b the superior lateral incisor; ¢ the inferior incisors ; d the upper canine 
or defence tusk ; ¢ the inferior canine or defence tusk, the origin and form 
of which may be easily traced; and fare the molars. I have selected the 
head of the wild boar for illustration, because the character of all the 
teeth, and particularly that of the tusks, is more strongly developed than 
in the domesticated boar. The tusks of the sow are comparatively short 
and weak. The milk-teeth of the ordinary pig are 32 in number, namely, 


12 incisors, 4 canines or tusks, and 16 molars half of which numbers are 
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on each side of the head. The second dentition is only completed as soon as 
as al] the milk-teeth have fallen; and these are not only replaced, but 3 other 
molars on each jaw rise up, one after the other, until the whole dental arch 


Fig. 410. 





THE VERTICAL SECTION OF THE HEAD OF THE WILD BOAR, SHOWING THE TEETH AND THE 
NERVOUS SYSTEM IN CONNECTION WITH THEM, 


is completed, when the entire complement is 44 teeth, of which 22 are on 
the upper, and 22 on the lower jaws, and they are divided thus: 12 in- 
cisors, 4 tusks, and 28 molars. These teeth are composed of 2 substances, 
the one bony, the other enameled. ‘“ The tusks are each inclosed in a 
socket, filled with a substance analogous to the marrow of the long bones ; 
it is most remarkable and most abundant in the inferior tusks. These 
teeth are only provided with enamel upon the external face of the per- 
manent tusks.’ * 

In regard to the indications of age by means of the teeth, in the horse 
the marks on the crowns of the front teeth on the lower jaw are almost 
always obliterated, or at least cannot be depended on after 9 years of age. 
After that period, the only means of judging is by the quantity of matter 
ground off the top of the teeth, and by the distance between the teeth ; the 
older the horse gets, the wider the space between them becomes. In re- 
gard to the grinding down of the teeth, however, you should know that 
pasturage on sharp land, and support on hard meat, such as unbruised 
corn and beans, will wear down teeth much faster than pasturage on soft 
land and prepared food. The same remark applies to cows which have 
been pastured on sharp or soft land, and been fed on straw and turnips, 
or on boiled food, and it is only applicable to them; for as to steers, their 
age cannot be mistaken, from the growth and condition of the body. The 
teeth of cows also stand wider as they advance in years. 

A horse’s mouth is easily opened for the purpose of examination, by in- 
troducing a finger by the side of the mouth mto the space between the in- 
cisor and molar teeth, where, in short, the bit of the bridle lies, upon the 
tongue, when the horse will play with his mouth, to get quit of the finger, 
and show as much of the lower teeth as to satisfy your curiosity. Some 
sulky horses require to have their lips held asunder ; and vicious ones 
will even strike out with the fore-feet when their mouth is meddled with. 
I had a cart-mare, the moment her mouth was attempted to be held for 
examination, she would wheel round quickly, and kick with the hind-feet 
at the person attempting it. A cow’s mouth cannot be examined without 





* Rousseau’s Anatomie Compar6e du Systéme Dentaire, p. 205-230—a very complete and elegant work. 
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first taking hold of her nose, elevating her mouth, and drawing down her 
under-lip. Some cows will not allow themselves to be taken by the nose, 
and the thing can only be done in such a case by stratagem. Some, again, 
have such a power in the nose by curling up the nostrils when held, that 
its squeeze against the holder’s fingers renders them soon powcriess ; but 
a steady pinch of the thumb-nail against the septum of the nose will make 
any cow give way, provided the person has strength to hold her firmly at 
the first burst. 

I am strongly tempted to give you an account of the physiological re- 
marks of Mr. Walker on the breeding and crossing of the domesticated 
animals, but find that even an epitome of lis observations would occupy a 
considerable space. I must, therefore, content myself by referring to his 
very curious, instructive, and not Jess entertaining work. 


41. CARTS AND CARTING.* 


In the ordinary progress of the harvest, having gathered the corn together by 
the horse-rake, the next step is to carry it to the barn or the stack-yard. This 
leads us to the question of carts and wagons. The asserted saving in animal 
power, by the employment of one-horse carts in exchange for the ordinary har- 
vest-wagon, has now, for some years, been the subject of occasional discussion 
among the farmers of England; the common result of which has been to con- 
vince pretty generally the English farmer, that on most soils and in many situa- 
tions, for the general purposes of Agriculture, there is a very material saving to 
be accomplished in horse labor, by their employment in preference to wagons. 
“« I early felt convinced,” said Mr. Mechi, in the course of some observations he 
made in 1847, at a monthly meeting of the London Farmers’ Club, “ that it was 
much easier to carry a load upon an implement which weighed 7 cwts., running 
upon one pair of wheels, than upon one which weighed 22 to 24 cwts. running 
on two pairs of wheels ; my powers of calculation were sufficient to convince me 
at once that we had been committing a perfect barbarism in the matter of wag- 
ons.” And he alluded with advantage to a valuable paper by Mr. Hannam, on 
the use of one-horse carts, which some years since appeared in an early volume 
of the Journal of the Royal English Agricultural Society. In this very excellent 
paper, Mr. Hannam truly states that the farmers of the counties of Cumberland 
and Westmoreland have universally, and from time immemorial, used the one- 
horse cart; they have no other carriage for any kind of agricultural produce, and 
never is the addition of another horse on any occasion seen. "The practice, ap- 
parently originating in economy, has long since spread into the neighboring 
Scotch county of Dumfries, and we have the authority of Mr. Wilkie, the well- 





[* For a chapter of 50 pages on the philosophy and the application of W heel Carriages, which 
Mr. Stephens says he had himself at one time deemed uncalled-for, we venture to substitute this 
one on Carts and Carting, by Cuthbert W. Johnson, F. R. 8, as being more modern and better 
adapted to common use. We find it in “ Modern Agricultural Improvements, intended also asa 
Supplement to the Farmer's Series of the Library of Useful Knowledge.” 

By adopting this course we not only presenta paper ef more gencral utility on a subject of 
very general interest, but it enables us to draw the whole work to a conclusion in this volume, 
and thus present in two volumes, at a cost of $5, what would cost £25 if imported. 

In reference to this subject of farm transportation, we have no doubt that great waste is com- 
mitted in the United States in two ways: first, by want of a sufficient number of these and other 
implements, and next, by the use of heavy, unwieldy wagons in the place of carts, in which the 
horse may be said to carry a portion of the weight on bis back, which in the wagon he must 
draw, altogether. But we will not presume to go farther, lest we might seem to be anticipating 
or otherwise taking the subject out of abler hands. Ed. Farm. Lib.} 
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known implement-maker of Addington, near Glasgow, for saying that it is all 
but universal at the present moment throughout the West of Scotland.” As re- ` 
lates to the economy of the cart, it is evident that a considerable saving in the 
expense for animal labor on a farm may be often accomplished by substituting 
one-horse carts for wagons. ‘‘I had no other object in entering into this prac- 
tice,” adds Mr. Hannam, “ than lessening my expenses by reducing the number 
of my horses, and in this I have succeeded beyond my expectations. My farm 
(at Burcott, in’ Oxfordshire) of 370 acres, consisting chiefly of gravelly and fer- 
ruginous sandy loams, was some years ago under very able management, with 
a strength of 12 horses and 6 oxen ; and just previous to taking it into my own 
cultivation, 16 horses had been employed by a very spirited cultivator. I have 
gradually, by the joint operation of two-horse plows and single-horse carts, re- 
duced my number to 8 horses. My system, notwithstanding, is such as some- 
what increases my aggregate amount of horse labor beyond that of the surround- 
ing district ; certainly doing a great deal more carting work, although in a few 
points of tillage it is transferred to the manual labor. For instance, I grow an- 
nually about 35 acres of mangel and 20 of potatoes, which necessarily cause 
much carriage, and, together with the other ridged crops, also a good deal of 
horse-hoeing.” ‘the general saving of animal power has been thus stated in a 
tabular form by Mr. Hannam, and 1 am always glad when I can avail myself of 
such condensed statements, since it is general results which are commonly the 
most practically valuable. Mr. Hannam calculates that the team labor per cent. 
expended, with four horses, on a farm of 100 acres, is commonly thus appor- 


tioned : 
A ann arg aan EIEIO ase 
IDINOrSe Noen o ia siasitine sce cw ss neccsececccces 
idr ....-.--- O oaeen 
es MME), CCCs ee nn. sro noie 
NAON Ea e e E EE eea o wie es Selec <a 
TREOES e a E o aaa a aE 
Stier was age wise iio cv 00's vw oOOie o ERs ounce about 38 per cent. 


about 50 per cent. 


about 12 per cent. 


And that the saving capable of being effected is— 


By two, and occasionally one-horse plows, and double-ridging plows...........- 

B y fonking cCouchjenoss e e o a eao a oeart etneo eeii E aea e eaaa 27 per cent. 
By par horsescaýs UN e oaee o eiea ee masa enea E E E ace e eaaeo 

By one-horse six-feet heavy rollers, being 33 per cent. in the implement, and 10 or 


12 per cent. on the general labor where heavy rolling is performed..........-... 1 per cent. 
BB Sa arse CE a aaaeeeaa mesener N: 19 per cent. 
Pee aia) tO agotal Savile Gloss ~ 0... oc. cece recede ccccccsscccccccccces 47 per cent. 


‘¢ Let me now answer the question,” continues Mr. Hannam, “ which will be 
asked. In what manner is the saving by single carts of about one-fifth of the 
usual proportion of horses effected? By considering that to move a bulk from 
one spot to another, in the way that field operations are carried on by a continu- 
ous chain of loading at one end and discharging at the other, seldom less than 
three carts are employed, and that in the usual practice of the Southern Coun- 
ties one horse occupies the stand-cart or wagon, and three horses each of the 
other two that are in motion; the work thus going forward with seven horses. 
If two horses in a cart are used, five will be the number engaged; and if four, 
the number will be nine. Now, Iam prepared to show, not by any series of ex- 
periments, but by the routine of my farm for the last ten years, that the same 
amount of work, when at a moderate distance, may be performed by three 
horses in separate carts; and that it is only at the greatest distance in which 
three three-horse carts are able to keep up the chain, that four may be required. 
And these will keep the same number of (and from low-filling, somewhat fewer) 
loaders engaged, and consequently accomplish the moving of an equal bulk. As 
this may seem a little paradoxical, I will enter into the reasons which combine 
to effect it. lst. A horse thus harnessed draws more in proportion with equal 
ease; 2d. The misapplication of his strength in the constant draught of a heavy 
carriage is prevented; 3d. He moves more briskly and freely, and turns, &c., 
with less loss of time, and when any check occurs, the loss is saved that takes 
place by the hindrance of a large number; and lastly, there is a certain con- 
venience and ready manageableness which can be better felt than calculated or 
described. 
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“« Practice and general opinion are agreed in assigning a greater power of 
draught toa horse working singly than to any number harnessed together ; but 
the amount of difference I have never proved by actual experiment. Mr. Cul- 
ley, in his Report of the three English Border counties, gives an instance in 
which the advantage is as three to four; and another, in which, with a horse 
of 16 hands, 24 cwts. was the load, on the hilly* road from Hexham to New- 
castle. Iam in the regular practice of sending out to any distance, on a turn- 
pike however hilly, 5 qrs. of wheat, which, with the cart, 8 cwts., seldom 
amounts to less than 30 cwts. It is also considered, universally, that the nearer 
a horse is to his load the easier wil] be the draught, but to what extent I have 
never proved. 

‘©The misapplication of power caused by a heavy carriage is often enormous, 
there being sometimes, especially by wagoas in harvest, double the weight of 
timber moved, in going backward and forward, to that of produce brought home; 
for instance, a common harvest, except at a great distance from the homestead, sel- 
dom exceeds one ton, and one ton more or less is the weight of a wagon: at any 
rate, l to 1 isthe common proportion of the carriage to the harvest load. Itis ad- 
mitted tha( there is no perceptible difference between the size of my neighbors’ 
loads and my own; the weightof my harvest-cart I have stated is about 63 cwts. ; 
therefore my proportion is ] to 3; and under less favorable circumstances than 
mine, it need never, with a similar carriage, be less than 1 to 2; and this goes 
a very considerable way to explain why I am able to perform the same work 
with half the strength, and without straining the powers of my horses. In the 
dung-carts the case is not quite so strong in my favor, as there is not so large a 
disproportion in their weight. 

“Tt is certain that a horse can exert his powers with greater ease and effect 
by himself than when incommoded by the diverse pulling of companions, and 
also that a sluggish animal must draw his own share. In turning, one horse is 
much more handy than a string; and no comparison can be made between the 
turning of a two and four-wheel carriage. J have never practiced trotting. 

“ The question,” concludes Mr. Hannam, ‘‘is not, as is frequently supposed, 
whether one horse single can draw more in proportion than any number har- 
nessed together, which I believe is generally admitted; it is not altogether 
which will move the greatest weight; but the question is, which will transport 
in the most ready and economical manner the materials required to be passed 
between the field and the homestead, or between one field and another. For in 
the carrying operations of a farm, with the exception of drawing corn to market, a 
certain bulk has to be transferred from one point to another, not by one effort, 
but by a continuous succession of them. Practically speaking, the loading and 
unloading have to be kept in constant activity by a chain of carriages passing 
between them. What, then, is the best and most economical intermediate con- 
veyance is not an easy matter for consideration. The best implement and best 
moving power have to be ascertained ; and, among known methods, the selec- 
tion ranges widely between the barrow or pack-saddle and the eight-horse 
wagon. Our present consideration, however, is whether one-horse carts are 
more ready and economical for the purpose than the methods now generally in 
use. 

The outlay of capital is certainly in favor of the substitution of carts for wag- 
ons. Mr. Bowly, of Siddington, has given the following comparative calcula- 
tion of the outlay required by the two systems, on 50 acres of arable land : 


Va one ee tee hae a £25 | 2 4-inch wheel one-horse carts........ . o e c DRA 

rr 15 2 horse arme oes 5 ccs es cece c cen e ee vecs 40 

SB a onaananoeonaae 60 i a a £64 

Extra harness cececceeceeesoaseocuenreoo rs Balance in favor of CONUS bets acetates «6c arene 4] 

Proportionate cost of light cart to 50 acres 3 £105 
Total Soe eas =~ ce en cce £105 





* I had oceasion to send my ekeleton cart with 15 ewts. of hay up the ateepest hill (Cuddesden) in thia 
part of the country, and directed a very intelligent laborer to go with it and report: his statement was, 
that besides observing at a steep descent that the breeching waa tightened more than the back-chain, on 
stopping on the sharpest aseent he found the breast-band tolerably slack, and that the horee drew the load 
up this steep point (1 in 7) without difficulty ; and he thought he might have managed a ton. “The 
horse, however, had a knack of thwarting the road,’ a method of easing the aseent horses are very ready 
at in the North; in a wagon they eannot dort. His opinion alae was that four horses, with two tona on a 
h a have very tight work at this part of the hill. 
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« In conclusion,” says Mr. Bowly, “« I may remark that the principle of one- 
horse carts is quickness of motion ; therefore they must be loaded according to 
the land to be passed over, so as not to reduce the pace of traveling ; and I can 
assure those who are timid about them that they are much less liable to acci- 
dents of every kind than wagons, and that however prejudiced the workman 
may be against their first introduction, when he becomes acquainted with the 
system he will prefer it. 

“« The descriptions of carts I make use of are, five common Scotch carts and 
one skeleton cart; those of the former, with narrow wheels, cost me 10 guineas 
each ; and with the 4-inch wheels (which I recommend) £12, with harvest- 
frame, &c., complete. The skeleton with narrow wheels cost me £10; it will 
carry more hay or straw than the others, its loads being in proportion of four 
carts to three wagons ; it is more convenient for conveying poles, hurdles, &c. ; 
and one on a farm may be useful, but it will not answer in dung-carting, and its 
advantages in harvesting are not sufficient to remunerate for the additional out- 
lay of a double set.” 

The one-horse carts, then, we perceive, have been successfully tried, and pre- 
ferred to wagons in the Northern Counties and in Oxfordshire. We have 
equally satisfactory evidence of their employment on the stiff clays of Glouces- 
tershire and the Weald of Kent, and the deep soils of Huntingdonshire. «* My 
land,” observes Mr. T. Baker, of Hardwicke Court, near Gloucester, “is a stiff 
clay ; my carts are on six-inch wheels, and made to hold half the quantity that 
my neighbors carry in theirs. My land is hilly ; my carts generally go with one 
horse ; but up hill, when loaded, another is put on before, which comes down 
the hill with the next returning cart. Thus, on level ground, with two carts 
and two, or perhaps three horses, I take out the same quantity of dung that my 
neighbors carry in their large carts with never less than three horses, and often 
with four. All my carts have reins; a boy walks and drives them when loaded, 
but when returning empty he gets into the cart and trots back at the rate of 
about five miles an hour, which of course saves about half the time in returning. 
Here, again, I havea manifest advantage in using lighter and more active horses. 

“« Some time ago I made the following trial. ‘Two heaps of stone, of 32 tons 
each, were landed from a barge: they were to be taken to the same place, about 
a mile and a quarter off. A farmer began the first with two large carts and three 
horses ; one cart was being loaded while the other was moving; and the horses 
were taken off and put on at every load. Finding that he could not do it in the 
day, he gave over at the end of about six hours, and set to again the next morn- 
ing ; this rest, of course, giving him an advantage, as you will see; but, anxious 
for their own credit, both he and his man made the very best use of their time. 
Their work was completed at eleven loads, (which of course is nearly three tons 
to each load, or one ton to each horse,) in nine hours and fifty minutes. I be- 
gan the other heap with three small one-horse carts, and completed it in one 
day, at twenty-one loads, (being nearly a ton and a half to each horse,) in six 
hours and one minute; which was a saving of about three hours and a quarter 
on nine hours and fifty minutes, or rather more than one-third. In this I had 
three decided advantages—first, the saving of time by trotting back ; secondly, 
the rest that each of my horses got in his turn while his cart was being loaded ; 
and thirdly, the ease with which my carts were loaded in consequence of being 
lower.” 

‘‘ Having,” remarks Mr. Jesse French, of Rolvenden, “ pursued this plan of 
carrying corn and hay for two years, and one of my neighbors having followed 
my example last year, I draw the following conclusion from the observations I 
have made: that in carrying bound corn, the one-horse cart system has several 
advantages over that of wagons ; and in carrying loose corn or hay, though the 
loader and he who throws it off may complain, and strong prejudices, the effect 
of habit, may possess the minds of all the hands employed, there is, upon the 
whole, no advantage. Three carts will generally be sufficient where the dis- 
tance does not exceed half a mile, for one cart to be always loading ; and for 
every additional half mile, one additional cart will be about sufficient; but this 
will depend in a great measure upon the road.” It is true, as he very justly 
adds, that “ there certainly are various things which a farmer may have to carry, 
for which one-horse carts are not adapted, as timber and hop-poles, which in 
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Kent and Sussex are often carried a long distance. In the same district many 
farmers bring their hay from the marshes, a distance of from three to eight 
miles. For this purpose small carts are not so convenient ; and for carrying 
hay, and particularly where it has to be carried a considerable distance, a small 
cart may be enlarged by this expedient. ‘The draught-staples being generally 
about a foot from the ends of the shafts, by attaching rings to their extreme ends 
for the horse to draw by, the wheels will be thrown a foot farther behind the 
horse ; consequently the fore-ladder may be fixed a foot forwarder on the shafts. 
his will allow for the tail-ladder to tean farther back, so as the load may bal- 
ance. By thus lengthening the load, and keeping it a good width, as much hay 
may be loaded as a horse will be well able to draw.” 

“And it will be seen,” remarks Mr. E. Loomes, of Whittlesca, near Peter- 
borough, “ from the following ‘Table, (which I have laid down from a careful ob- 
servation of the capabilities of one-horse carts and wagons,) that one horse ina 
cart is capable of conveying much more than half what can be carried ona 
wagon with two horses ”: 


One-horse Carts. Two-horse Wagons. 
Wahett-cheaves- I eee eene ennaa E 172m W heh Wicaves. .. 6. -- oc - cee cee cece 207 
CCEE AC ouaa cae e e oo aes cwis: “OD HMGEa, CMR OC ee cc ccc cee wececes cwis. 45 
BONES o-oo wc eee See. oe bush. «60)(ienesie. . cOURe see ees ee bush. 100 


In dung-carting, under ordinary circumstances, one-horse carts appear to have, 
in ordinary circumstances, a decided advantage. Mr. Love has given the follow- 
ing comparative ‘able of the economy of both one and two-horse carts, in the dif- 
ferent distances supposed to be traveled ; and each boy driving is counted as the 
fourth of a man tipping ; a man’s wages is reckoned as 2s. per day, and the ex- 
pense of each horse 3s. per day of nine hours : 


Une-horse | Two-lorse | One-horse | Two-horse ; One-horee |Two-horse 
carts. carts. carts. carts. 





e r a a e 


Distance in furlongs -...--.-......-.- 3 3 3 

Time of traveling a revolulion...... 15 15 15 15 

Manner of horsew’, -yeemeae---- + += 3 3 5 

Ruiiber Of CAWS... ceeee ennn 3 2 5 3 

Menehllingmtheicarts. 2. -....... iF 2 2 4 

Mita i ar, Aor 10 15 5 

Men tipping and driving........... 1} 1 iz 

Time Of lipipime . os eeee E 3 73 5 

Total Lime to each revolution......- 30 374 25 30 

Number of loads drawn...... -eE 54 29 108 54 

Number of yards drawn .....------ 54 431 108 81 
s. d So) ct s. d. s. 

EXpense of honseB o.e- resssceree- 9 0 9 0 15 0 15 

Peep cnse of meus sslee.e-~~--s - ess 6 6 6 0 11 6 10 

Total day’s expenses ..,.-........- 15 6 15 0 | 26 6 25 

Expense of carting thirty yards..... 8 72 {10 23) 7 44] 9 

Saving by one-horse carts per acre.-| 1 7} 2 03 





Mr. John Dryden has described a plan for an improvement in single-horse | 
carts, by which the evils of a fixed balance of the load in a cart are avoided ; 
and it is probable that the use of the Welsh drag in hilly countries would ma- 
terially facilitate the gencral employment of one-horse carts. 

«That the state of the road has a verv material influence upcn the animal 
power required to draw a given weight over it every person is well aware, but 
few persons regard the difference between the labor of drawing a carriage over 
a road in good condition and the same road when out of order. This has been, 
however, experimentally determined, and we commend to every farmer and 
every overscer the careful and steady consideration of the results thus obtained. 
In these trials it was found that a light carriage with four wheels, weighing 
with its load 1,000 lbs., required a force of traction as follows ”’: 


On a turnpike-road. when hard and dry.....--.-----+-++--- 30} lbs. 
Onitieseamesne@en When dirty......cccerccasssces*e+-=--e- 39°... 
On ailigmeomipact loam .....-.- 2. an cccccncccccsccccces 53 ~ 
On ap Grainne Wy-T0ad .. 2.0.2.2 cence cc crew nsec cece caesee 106 .. 
On a turnpike-road newly graveled........-..- Deere ars least eed 142 E: 
Ona [OGRE ta... enc t ence ccces eae 204 we 


The care with which all drivers avoid the newly graveled portions of a road is 
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well known, yet few of even the best whips, I think, are aware of the enormous 
difference of pressure upon the collar shown by the previous Table to exist, when 
the load is passing over a hard and dry turnpike-road, and the same road when 
newly graveled, composed of loose, sandy materials. The Farmers’ Club, then, 
we cannot but feel, arrived at a tolerably correct conclusion when they thus 
gave the preference to one-horse carts for the general purposes of the farm. The 
farmer, however, who resolves to make trial of these advantages, must be firm 
and resolute, for, like every other alteration, it will hardly fail otherwise of be- 
ing met by a strong opposition from his servants. To this end a hint or two of 
Mr. Hannam’s will be useful ; he observes, ‘‘ 1 market my corn, according to the 
Northern practice, in the dung-cart ; it is not so convenient to unload sacks from 
as a wagon, but the load it carries, viz., 5 qrs. [40 bushels at 60 lbs. per bushel, 
2,400 lbs.] of wheat, 6 qrs. of barley, and other grain in proportion, and in back 
carriage half a wagon-load of ashes compensates for small inconveniences. The 
only objection that I have heard the carters make to the system in thus carrying 
out the corn is that they find themselves singular, and making but a bad figure 
by the side of a wagon and team of horses. They should therefore be indulged 
with a reserve of the best carts, kept well painted, and washed after being used 
for manures, and with harness a little ornamented.” 

Of the many excellent carts prepared by various makers, we will only allude 
to two, those of Mr. Crosskill, of Beverley, and of Messrs. Stratton, of Bristol. 





THE ONE-HORSE CART OF CROSSKILL OF BEVERLEY. 


« Mr. Crosskill’s,” said the Judges of the Shrewsbury meeting, “is a thor 
oughly well made and cheap one-horse cart, having a particularly simple and 
sate tipping contrivance. The especial reason for awarding to it a premium of 
£2 was the introduction of a self-acting tail-board, which opens and shuts as the 
body is tipped, or brought home, so that no time is lost by having to unship and 
ship a tall-board, whether the contents of the cart have to be discharged at 
once or at intervals. At the Newcastle meeting it obtained the prize of £5. 

Of the cart of Messrs. Stratton, and of their other excellent implements of a 
similar kind, the Judges of the Bristol meeting thus reported: “ The show-yard 
was rich in an assortment of carts and wagons. To Mr. Richard Stratton, of 
Bristol, a premium of £10 was assigned for the extraordinary variety and good 
workmanship of his immense collection ; more particularly for the ingenuity dis- 
played in the construction of a cross-lock wagon, which facilitates its turning in 
a very small space, and permits the use of four large wheels of equal diameter. 
A tipping-wagon also possessed much mechanical merit, but it is to be recom- 
mended as better adapted to commercial than to agricultural use. Mr. Stratton 
produced an excellent specimen of the low-chested cart, obtained by cranking 
down the axles, now in such general use by mercantile men and shippers. This 
disposition, modified to suit farming purposes, well merits the attention of ag- 
riculturists, as it would greatly ease the toil of the laborer. Of Mr. Hannam’s 
(of BaT unequaled one-horse harvest-cart, more need not be said than that 

989) 


862 THE BOOK OF THE FARM. 





it cannot be exhibited too often, and that it ought to be found on every farm 
To Mr. Robert Law, of Shettleston, near Glasgow, a prize of £3 was awardeé 
for his Scotch one-horse tipping-cart with a spring-catch to retain it on the 





THE CART OF MESSRS. STRATTON & CO., OF BRISTOL. 


shafts. This simple little contrivance is much preferable to pins and cotters; 
which are apt to shake out, or to be neglected in the fastening, by which the 
load is not unfrequently Jet fall.” At the Bristol meeting, two prizes wer 
awarded to Mr. Stratton for his carts and wagons, and three at Southampton. 


END OF THE BOOK OF THE FARM. 
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PREFACE. 


Havine finished, in the last number of TuE FARMERS’ LIBRARY 
Stephens’s “ Boox or THE Farm,” we dedicate with pleasure the few 
remaining pages of this volume of The Library to the following Tract 
on ‘“ Manures, AMELIORATORS AND STIMULANTS,” and on the Action of 
Salt as a Manure, translated expressly for this work. 

The authors are all men of distinguished character as scientific investi- 
gators, and have fortunately given their attention, in this case, to subjects 
of great moment to Agriculture. 

The Essay by Dumas will be seen to relate chiefly to the preparation 
of certain Manures, of which cities supply the materials, and most particu- 
larly to mghtsoil. 

Perhaps nothing could be referred to that would more forcibly illus- 
trate the carelessness of agriculturists in matters that very nearly concern 
them, than the neglect, in this country, of this, the most wasted of all fer- 
tilizers, and the most concentrated and powerful, except the excrement 
of birds and fowls, which contains more nitrogen. Such are the fertilizing 
effects of this manure, says an English author of many Prize Essays, that 
it has been assumed that the excrements of a man, when properly applied, 
can be made to produce sufficient corn and roots for his own support. 
Though this may be an exaggeration, a thousand experiments have 
proved it to be exceedingly nourishing to vegetation, and, it is said, most 
particularly to potatoes! And yet, what immense quantities of it are 
carried off and lost, especially from our large towns! What a resource 
would the privies of the public buildings at Washington afford, if arrange- 
ments for preparing their contents were provided according to the direc- 
tions in this Treatise ! 

It has been said that nightsoil communicates an unpleasant flavor to 
plants; but this objection may be easily obviated by mixing it properly 
with ashes, or lime, before being applied. In China, where Agriculture 
is carried to the highest point of productiveness—from the denseness of 
the population, and the labor being principally manual—nightsoil is the 
only manure in use, both for the gardens and the fields. 

The nightsoil of Paris js exported to Flanders and the low countries, 
where, after being converted into liquid manure, it is.extensively used— 
being considered particularly convenient and valuable as a top-dressing 
for grass-lands. 

We know of but few chances that offer so promisingly of great profit 


to the manufacturer and to neighboring cultivators, as establishments for 
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the preparation of poudrette, in many large cities where none such havo 
been provided. It would seem to be superfluous to dwell on the care 
with which every provident farmer will husband a resource so efħcient 
and valuable. One might as well, it ought to be supposed, exhort a 
sensible man not to take silver out of his pocket and throw it away! 

In appending to the observations of Dumas the remarks of eminent 
writers and practical agriculturists, on the use of Salt, we had in view to 
fill with a kindred topic the little space which remained to us and at the 
same time to show that a Farm is in truth but a Manufactory, and that 
when so considered it ought to go far in dissipating that prejudice and 
mistaken apprehension of antagonism, which pervade the agricultural 
community, toward their best friends and customers, to wit: those who 
(nearest to their own farms) are the manufacturers of their raw materials 
and the consumers of their produce. 


MANURES, 
AMELIORATORS AND STIMULANTS—MODES OF MANUFACTURE, &c. 


BY JEAN BAPTISTE DUMAS. 





Translated from the French for The Library, by CAMPBELL MorrFIT, Practical and Analytic Chemist. 





Tue term Manure, in its widest sense, extends to all substances, solid, liquid or 
gaseous, which are applicable to the nutrition of plants or to the promotion of their 
growth. Thus generally considered, manures are very diverse. In fact, every sub- 
stance containing one or more elements of plants, wholly or partially susceptible 
of assimilation, in the act of vegetation, may be ranked as a manure. Sooner or 
later, the plants in contact with such substances will assimilate some of its ele- 
ments—that is, either hydrogen, oxygen, carbon or nitrogen, or the water of combi- 
nation, or even different calcareous, earthy or metallic salts which enter into the 
composition of nearly all plants. 

An ameliorator (amendment), on the other hand, is a substance designed for 
the improvement of the physical constitution of the soil; that is, to render it 
permeable if too compact, and to impart body and consistence when too light 
and sandy: indeed, to partially change or to modify its nature, if its constitution 
is either deficient in nutritive power or prejudicial to vegetation. A combination 
of these valued qualifications of both a manure and an ameliorator is met with 
in a variety of matters. 

Finally, the title of stimulant applies to those substances, solid or liquid, 
which give an impulse to vegetation, either by imparting a more active energy 
to the manure, or by stimulating the organs of the plant and thus promoting the 
assimilation of the elements which constitute it. Sometimes, the stimulants 
are of a nature totally or partially assimilative by the plant, but their more spe- 
cial object is to augment the activity of manure, particularly those whose which 
are nitrogenous. Ina soil completely deprived of the latter, stimulants are in- 
effective, and they impoverish the soil if care is not taken to recruit its strength 
by fresh additions of azotized matters. Gypsum, lime, and common salt, in 
proper proportions, are powerful stimulants. 

Although the term Manure properly refers to every substance capable of 
furnishing one or more of the elements of a plant, yet custom limits the applica- 
tion of the name to those which furnish the nitrogen, alkaline and earthy phos- 
phates, and other salts requisite for vegetation. 

The carbon, hydrogen and oxygen exist abundantly in Nature, and a supreme 
intelligence dispenses them, in suitable proportions, in the forms of air and water. 
That which is most wanting and expensive to the agriculturist, as being the 
most fruitful source of abundant crops, is nitrogenous matter. Since the recogni- 


‘1069 


6 DUMAS ON MANURES. 





tion of this great truth, and since modern Chemistry has demonstrated the im- 
portant agency of nitrogen, real manufactories of manures spring up and prosper, 
and the offal, detritus and filth which were formerly unavailable, and were even 
the causes of the insalubrity of cities, are now rendered subservient to Agricul- 
ture. 

We divide the nitrogenous manures into twoclasses: the first comprises those 
which are employed in their natural state, and the second embraces such as 
should undergo preliminary preparation. 

Every nitrogenous substance, liquid or solid, whether from the anima}, vegeta- 
ble or mineral kingdom, when employed in its original state and without previ- 
ous preparation, constitutes a natural manure. 

Among the animal manures are blood, muscular flesh, and the offal of the 
carcass. All the substances, in their rough state, should be used immediately, 
otherwise their rapid putrefaction will develop an infectious odor, and conse- 
quently render their use impossible in the environs of large cities where they 
are most abundant. We will see, however, in studying the prepared or man- 
ufactured manures, in what manner they can be indefinitely preserved and re- 
duced to a bulk convenient for transportation to a distance, and thus made more 
uniform and constant in their action. 

The herbaceous plants, turned under the soil in a green state, form a natural 
manure much used, especially in warm countries—for while furnishing nitrogen, 
they maintain a humidity very favorable to vegetation. 

Without recommending this practice, we will merely remark that in the south 
of France and in Italy, certain plants, (such as the lupines, beans, and even maize) 
are specially cultivated for this purpose. For moist and cold soils they should 
be applied in a dry state; and of great advantage in this respect is the employ- 
ment of rye-stalks and damaged hay. Leaves of trees are also applicable, for 
analysis has proved them to ‘contain more nitrogen than other portions of 
the tree; and, moreover, they are not costly, being furnished in abundance and 
gratuitously by neighboring forests. 

The seeds and fruits of plants and trees, are likewise often employed as ma- 
nure. In Italy, the lupin seeds are successfully used to manure the orange 
and olive trees ; but care is always taken to previously destroy their germinative 
impulse by turrefaction in a furnace: as the lupin seeds contain 4 per cent. of 
nitrogen, their activity is readily comprehensible—as is, for like reasons, the case 
with clover which is applicable under similar circumstances. So also, the 
residual matter of malt, of pressed fruits, oleaginous seeds, or of olives, will 
produce corresponding and frequently even more energetic effects, since, not- 
withstanding their loss in weight by expression, tbey still retain nearly the 
whole of their nitrogenous and albuminous matter, which constitutes their value 
ənd richness as a manure. In fact, the mare of flax-seed, colza, Arachis 
hypogea, Madiza sativa, &c., contain the enormous quantity of 5 to § per cent. of 
nitrogen, nearly equaling the proportion in dry animal matter. 

Finally, among the natural manures of the vegetable kingdom must be classed 
aquatic plants, growing either in fresh or salt water. The plants which are 
gathered green from the marshes may be used in that state for the fertilization 
of the soil, as it suffices to merely turn them into the groand by plowing. 

Sometimes, however, they are previously subjected to incipient fermentation 
under watcr, but the resultant peat cannot be used without certain precautions, 
for its acid reaction renders it hurtful to vegetation. To remedy this, and to 
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render it suitable for agricultural purposes, the free acid must be saturated with 
lime--or as well by promoting putrefaction, which destroys these acids, or rather 
saturates them, by the formation of ammonia. 

In some localities they are merely burned, and the ashes spread upon the sur- 
face of the fields; but it must be remarked that this process destroys their 
most fertilizing portion, viz., the ammonia or nitrogenous matters; still, how- 
ever, the residuum, by reason of its constituent salts, forms a stimulant of much 
energy. \ 

The marine plants, such as the fucus, sea-wreck, hair-weed, &c., where they 


can be procured abundantly and cheaply, make a very advantageous manure, as 
they contain, in addition to some nitrogen, a certain portion of salt which stimu- 
lates their fertilizing power. In Normandy and Brittany they have been used 
from time immemorial. Sometimes they are applied to the soil in their natural 
state, and again sometimes in the form of litter. But another practice is to 
make a compost of them, either by stratification with alternate layers of earth, 
So as to produce a mould, or by admixture with other mucks. In this last pro- 
cess there is evidently a partial loss of their properties, for the fermentation pro- 
duced in the mass always eliminates nitrogen, which consequently escapes. As 
the marine plants decompose with sufficient rapidity in the earth, this previous 
disintegration, in most instances, is unnecessary. 

In France, the use of the varech and fucus creates so extensive a cultivation 
on the sea-board that a royal ordinance has restricted their time of harvest to 
a limited period—between the full moon of March and that of April, during 
which they have expanded their reproducing granules, and are not covered by 
the spawn of fish. 

‘he mineral kingdom also furnishes some substances suitable to agricultural 
purposes. ‘They, too, may be considered as natural manures, and though gener- 
ally constituted of a certain portion of nitrogen, are, by reason of other proper- 
ties, powerful stimulants and ameliorators. For example, the black or red pyri- 
tous ashes from Picardy, much used in the Northern Departments, may be con- 
sidered as an energetic stimulant manure. 

These ashes, which also are the raw material from which copperas and alum 
are manufactured, exist in numerous other localities asa black powder, frequent- 
ly containing shells, vegetable debris, and bituminous wood, more or less decom- 
posed. When heated slightly in a crucible, it inflames and undergoes a slow 
combustion, which, after two weeks’ continuance, partially changes its nature and 
color, which latter, from the per-oxidation of the iron, becomes red. 

According to Girardin and Bidard, they are to be found at the surface of the 
soil, in the neighborhood of Forges-les-Eaux. 

These pyritous earths, after having been leached, are generally mixed with 
one-fourth of their weight of calcined turf, and applied as a stimulant. They are 
exactly similar to those from Picardy. According to the analyses of Girardin and 
Bidard, their composition is as follows: 

Organic matter or 


100 parts of lixiviated ashes contain 24 parts of water.......... soluble humus 74 

Dain ie dry -- _«- Matters soluble in water 4-53 } Sulphate of protoxide 
and peroxides of iron 1-79 
Fine sand 38-92 
s é Insoluble humus 49°83 

m0... -- oe ae -- insoluble in water 95:47 Sulpburet of iron 

Peroxide of iron 6-72 
Total..... ee seccece oouo errr 100-00 100-00 
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The nitrogen of these ashes equals the considerable amount of 2-72 per cent, 
The proportion found by Boussingault and Payen in the Picardy ashes, did not 
exceed 0-65 per cent.—hence, probably itis the humus which they contain that 
gives them the property of a manure, while the stimulative influence is doubt- 
less due to the presence of salts, especially those of iron. The warmth genera. 
ted during the slow combustion of the sulphuret may also, and probably does, 
have some influence promotive and accelerative of vegetation. 

The mixed manures which are employed without previous preparation consist 
of the offal of streets and excrements of animals. 

Fecal matters and urine, either pure or diluted with water, are frequently ap- 
plied in their natural states, merely by distribution on the surface of the soil. 
This mode enables all parts of such manure to be used, but it is not without in- 
convenience, for its great bulk renders the expense of transport heavy, and con- 
sequently limits its use to the immediate vicinity of its production. As the 
cities and towns produce more than is requisite for their vicinities, there is a con- 
siderable loss when it is not used in its natural state. 

There are these objections, however, to fresh fecal matter: they commu- 
nicate their disagreeable odor to the plants, and emit a pestilential effluvia in the 
act of being carried to and spread upon the field. A proper treatment previous 
to their application to the soil, obviates all these disadvantages. 

Human excrements constitute one of the best manures. They are employed 
in a fresh state under the form and name of gadoue, or in a dry state as pou- 
drette. 

n China, Tuscany, Holland, Belgium, and many other countries, they are used 
in a fresh state, being diluted with water and then dispensed throughout the sur- 
face of the soil. In China they are kneaded with clay, and the dried mixture is 
then pulverized or crushed. In Flanders, where they use them for the culture 
of flax-seed, colza, poppy and tobacco, the farmers have reservoirs expressly for 
the reception of fecal matters. In these vats they remain for several months, or 
until transformed by fermentation into a viscid liquid matter. In this state they 
constitute the Flemish manure. To improve it, the pulverized marc of pressed 
seeds is frequently added, for the nitrogenous matter therein contained becoming 
rapidly decomposed, contributes materially to the efficacy of the manure. The 
addition has other advantages also in decreasing the fluidity of the excrements, 
and by becoming thoroughly impregnated with it, in facilitating its application 
and prolonging its beneficial effect. However, this effect 1s never beyond a year’s 
duration. 263 gallons of Flemish manure equal about 550 Ibs. of horse-dung. This 
mode, prevalent in Belgium and Flanders, where Agriculture is brought toa full 
development, and where great care is observed in the preservation and applica- 
tion of ali matters promotive of the fertility of the soil, is the one most to be 
recommended. 

The excrements being inclosed and free from exposure, are less subject to sud- 
den changes of temperature and to fermentation, and consequently can be retained 
unaltered and unimpaired in quality for a long time. 

When the liquid manure is to be used, it is drawn portionwise from the reser- 
voir, and then diluted with five or six times its weight of water, in order to modify 
its energy and prevent injury to the plant. hus prepared, it is spread upon 
the fields when they are being sowed, and upon the meadows after having been 
recently mowed. Sometimes it is dropped, undiluted, by ladles-full at the foot of 
each plant, when its nature permits the application without too much manual 
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labor; but in such instances care must be taken not to touch the stalks, lest 
they might be injured. 

In the environs of Lille, a cask of thirty-five and a half gallons of Flemish 
manure, costs twenty-four cents, that is, six cents purchase money, six cents for 
transportation, and twelve for labor in spreading it. 

The excrements of birds or fowls form a manure much richer in nitrogen, and 
consequently much more active than the Flemish manure. They contain, in fact, 
8 and even 9 per cent. of nitrogen. They undoubtedly are the richest of mixed ma- 
nures, and, moreover, are among the warmest and most alterable. In the North- 
em Departments of France, where they are much appreciated, one of them— 
that most used—is pigeon’s dung, $20 value of which will fertilize or manure 
9,500 square yards of ground. This rich manure is especially used in the culture 
of flax, tobacco, &c. It is only necessary to examine the analyses of guano, to 
see and be convinced of the richness of the excrements of birds and their utility 
in promoting vegetation. They contain, in fact, independent of accidental por- 
tions of feathers and other debris, uric acid, ammonia, coagulated albumen and 
phosphate of lime. 

In Flanders and elsewhere, where pigeon-fanciers are numerous, they collect 
the dung and engage it to farmers at stipulated rates. At the usual price of 
$20, for the product of 6 or 700 pigeons it will cost $25 to $40 to manure about 
three acres. l 

The excrements of other birds are less valuable than those of the pigeon.— 
Usually, these latter are employed in their natural state, and without any admix- 
ture, being in this form specially fitted to assist the growth of the cereals in 
humid and compact soils. They are, however, of nearly equal service in the 
culture of clover; but for this purpose they should be mixed with ashes. In 
Flanders, 4,500 Ibs, per three acres is the proportion for a good yield. 

As has already been remarked, these manures owe their efficacy, in part, to the 
urine with which they are impregnated; and furthermore, it is well known that 
this liquid, by the decomposition of urea, one of its principal constituents, can 
furnish a notable quantity of carbonate of ammonia, the utility of which to vege- 
tation has been well proved. Independent of the urine absorbed by the litter, a 
portion which by a little management might be retained, runs off, and is lost. 

In Switzerland, it is the custom to collect the urines in cisterns and therein re- 
serve them for some time before spreading them. In Belgium, they are imbibed 
by straw and then mixed with ordinary manure, and sometimes even with loam, 
clay, sand or plaster. ‘That manure known in commerce under the name of 
‘‘ Urate,” is a mixture in equal proportions of urine and plaster. It is dried and 
powdered, and kept free from moisture. | 

Whether it is more useful to employ fresh or slightly putrid urines as a ma- 
nure, is a question which answers the prevalent custom in favor of the latter; 
but the practice in this, as in many other instances, may lead to error for, for it 
is not based upon correct principles. 

It is known, in fact, that carbonate of ammonia generated during the fermenta- 
tion of urine is a very volatile salt, and that thus the more active and useful 
principle is liable to be dissipated when the urine is too long kept. To form an 
idea of the advantages which may be thus lost, remember, that every 24 lbs.— 
of ammonia which evaporates is equivalent toa loss of 150 Ibs. of grain, and that 
2% Ibs. of urine will produce 22 lbs. of wheat. 

In all these cases, in order to fix the ammonia, the urine must be mixed with 
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plaster, sulphate of iron. or mould. Sulphate of ammonia, a more fixed, but not 
less efficacious salt than the carbonate, is thus formed. 

The advice of some agriculturists to use the fresh urine, properly diluted witb 
water, we rather hesitate to recommend. 

There are many other substances besides bird’s dung, which can without pre- 
vious preparation be advantageously used in Agriculture. The excrements from 
sheep-folds, &c., are of this number, and this mode of manuring is simple and 
economical, for there is a saving of both the waste and expense of transporta- 
tion. 

Dung or muck itself, as obtained in most places, may be considered as a mixed 
unprepared manure, since all its preparation consists in receiving the excre- 
ments upon straw and stacking it as fast as it becomes impregnated with fecal 
matter. 

The name of dung specially applies to the straw litter impregnated with the 
urine and feces of domestic animals. When a mixture of this kind is exposed 
to air, and moistened occasionally with water, a very active fermentation ensues: 
carbonic acid and ammonia, among other gaseous products, are disengaged, and 
the straw itself becomes rotted and disintegrated. It is in this state that the 
dung is used to manure the land. As tothe juices, which serve for irrigation, 
they hold in solution all the soluble matters of the manures, and owe their deep- 
brown color to the presence of ulmate of ammonia. Being advantageously ser- 
viceable, they should be carefully collected and preserved. 

One circumstance worthy of note is, that the dung during fermentation can 
lead to the formation of ammonia from the nitrogen of the air and hydrogen of 
the water. The efficacy and value of manures, then, depend not only upon the 
nature and relative proportions of the excrements and straw, their bases, but 
also upon'the processes of their manufacture and modes of preservation and em- 
ployment. 

The dungs obtained from the excrements of herbivorous animals are not equal- 
ly efficacious. Hog dung is much less valuable as a manure than that of the 
cow and ox, which latter, in their turn, are surpassed in richness by those of the 
horse and sheep. 

Below are Girardin’s comparative analyses of the excrements of the cow, horse, 
and sheep: 


Cow. Horse. Sheep. 
Es. no o a A E E N N 79-72 78:36 68:34 
Organic mstters soluble in w8ter ..............-.-06- 5340 4°34 4:10 
m aA ii ACORN .. ee... 22-26 2-00 2-60 2:80 
SN 2 a a 8:70 12:16 16:26 
Saline matters, viz., phosphates of lime and magnesia, 
carbonate of lime, chloride of sodium, silicate of ? 
gona TEN N E E a o 4°23 2:34 8:15 
Mini one ees a seer wee 100-00 100-00 100-00 


Sheep manure is considered the most preferable of all other species. Being hard 
and of a shape which prevents a ready admixture with the litter, it is slower to be 
impregnated with the stable liquor, and consequently is less liable to rapid fer- 
mentation. To favor the decomposition of the straw, therefore, it is necessary 
to arrange it in layers, and to wet it frequently before using it. 

It has been calculated that the excrements of a sheep produced in one night, 
suffice to manure L{ square yards of surface, or, according to Boussingault, even 
one and a third. 

In comparing, for different species of animals, the weight of their feces with 
that of their food, we find, after Black’s experiments, the following relations : 
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Prommitie ox. ....-......277. 0:42 Mion (WE MOTSC... .2. 22... cate 0-42 
SUL Mody SS See Oe ee i a 0-40 


Experience has, moreover, shown that an ordinary beef of 900 pounds produces, 
annually, from fifty to sixty metrical quintals of manure. The same quantity is 
obtained from a horse and a half, and from ten to ñfteen sheep. 

The nature of the litter used necessarily exercises a marked influence upon the 
qualities of the manure. In fact, the different kinds of straw vary, those of the 
leguminous from those of the cereals, not only in the proportions of their saline 
contents, but also in their richness in nitrogen. 

Sprengel makes the following classification of the straws, ranking each accord- 
ing to its practical value. Annexed, also, is a Table of their relative proportions 
of organic matters and saline substances : 


Organic Solid Organic Solid 

Substances, Substances, Sabstances. Substances. 
1. Colza straw, 96-127 3 675 7. Pea straw, 95:029 
2. Vetch aS 94 899 5101 8. Barley, zE 94:759 5244 
3. Buckwheat, .. 96x79 3-121 9. Wheat, ao 96-482 3°518 
4. Beans, oe 96-797 3:203 10. Rye, ate 37:207 2793 
ð. Lentil, AG 96 101 3:899 11. Corn, a 96-015 3:985 
6. Millet, os 95:145 4 855 12. Oats, s 94-266 5734 


The following analyses of Boussingault and Payen show the proportion of azote 
in several straws. 


Nitrogen per Dung per Nitrogen per Dung per 

cent. Equivalent. 234 acres. cent, Equivalent, 21% acres. 
Pea straw, 1-79 2231 6702 Oat straw 0-28 142-85 42'855 
` Lentil =: 1-01 39-60 11:880 Wheat (new) .. 0:24 166 66 49:998 
Millet Sa 0:78 01:28 , 15'384 Barley ae 0:23 173-90 52170 
Wheat, (old) .. 0:49 81-60 24990 Rye T 0'17 23529 70:587 


The straw of the leguminous plants is, therefore, richer in nitrogen than that 
of the cereals, and, moreover, contains larger proportions of potassa salts, and by 
putrefaction gives more ulmic acid and disengages more ammonia. 

The latter are preferable in the manufacture of manures. Cereal straws, poor 
in nitrogen and alkaline salts, contain a large portion of silica and phosphate of 
lime. Oat straw is richer in potassa than other cereal straws, and the soil con- 
taining this alkali produces good oats. Magnesian earths are particularly ap- 
plicable to the culture of buckwheat, the straw of which contains a remarkable 
quantity of magnesia. 

The mode of preserving the manure, during the interval between its removal 
from the stable and application to the soil, has a decided influence upon its fer- 
tilizing power. Its action depends upon a carefully managed fermentation, so 
as to generate ammoniacal salts and other stimulant principles, and at the same 
time prevent a partial volatilization of the ammonia by a too active evapora- 
tion. To this end, therefore, it is requisite to stack the manure in broad heaps, 
So that a too great hight of the pile may not cause a too high elevation of tem- 
perature in the interior of the mass. 

To prevent the escape of a part of the ammonia, the manure mnst be fre- 
quently wetted with the juice which runs from the stables, which should be col- 
lected and saved for the purpose. It can be pumped up from the reservoir, and 
thus applied uniformly and regularly. 

It is also necessary to protect the manure from the unequal washings by rains. 

Some farmers prevent a too active fermentation of manure by stratefying it 
with earth. It may also be mixed with peat or turf, as experience has shown 
thata uniform compost of this kind makes an excellent manure. 

Manures can be immediately used, fresh from the stable, and without being 


previously fermented. Under this form they are called long or straw manure. 
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Those which have been for some time stacked have the name of short or fat 
manure. Both the weight and volume of manures are decreased by fermenta- 
tion, It has been ascertained that 100 volumes of fresh manure are reduced 


In 8&1 days to 73-3 of its original bulk, with a loss of 36-7 ? 
.. 201 -- 64:3 oe ote 357 
-- 284 .. 6S5 sd ss 37:5 
.- 399 -- 72 oğ ve 34°8 


Schattenman, the skillful director of the factories at Bouxwiller, has proposed 
a simple and economical mode of effecting the fermentation of manures. It 
consists in adding to saturated waters, or spreading upon the dung, either sul- 
phate of iron or gypsum, the sulphuric acid of which, by forming a fixed salt with 
ammonia, prevents the volatilization of the latter. Wath due precaution, a rich 
manure of great power may after this manner be prepared in two or three 
months. 

As has already been remarked, the different manures vary in properties and 
fertilizing power. The remarkable difference between the weight of an equal 
volume of cow and horse dungs, for example, is shown as follows: 


A cubic foot of fat manure of the ox weighs 57 1-5 lbs. 
z fresh as = ~» AE 
A fat z horse .. 37 1-2 .. 
i fresh aie Re -290E 


The better dung, and that which may be considered as normal, is from horned 
beasts, and approximates in composition to the following analysis : 


Re rr 75 Reainous and fatty matter.. 
AIDUMEN e- -o eceocesenees ) Insoluble Starch -eee a gan E 
MCU ee eeoa aenn | Substances. { Salts of lime and magnesia. 
Soluble ea N e ae eie a a ae ( Vegetable'fibre eeen. 20 
Se@bearancel’) we eee 


Mucilgge orscum............ 
Extractive and sweet matters 
Salta potasaa, aoda, ammonia. 5 —80 
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Boussingault gives the composition of a farm manure aged six months, and 
which he calls normal, as follows: 


ii e E e e a aa aa ea S ETT 79:30 

OFGAneIOBTANOOS .. - 6 8 ee cece esas se csccces 14:03 ? 20-70 

Saltswandreartha ...c».cescs-oressseoraccorsioccoccs 667$ ~ 
MOIRE ae anaa ria eaaa a A a a A 100-00 


Under the name of street dung is comprised the incongruous mixture of mire 
and filth which is collected in cities by sweeping the streets. Its composition 
is complex, and before being used it should undergo fermentation. During this 
process large quantities of sulphuretted hydrogen gas are disengaged. Lime, 
which is sometimes added to accelerate decomposition, is apt to cause a partial 
loss of ammonia. 

The mass should be left undisturbed for some time, so that the decomposition 
may be thorough. Ifapplied while fresh, it will ferment in the soil; and thus, 
by a too energetic action, will blast the roots af the plants. , 

The name of compost is given to a mixture more or less similar to street dung. 
It is formed of alternate strata of manures of different compositions. In this way, 
a pile of organic debris, the detritus of plants, residual animal matters, and waste 
juices of dwellings and manufactories, may be manufactured into a profitable 
manure ; but it too often happens that, in large cities, where these matters are 
most abundant, the prodt they would yield the farmer is lost by the neglect in 
collecting and preserving them, 


Jauffret, a Provincial farmer, has proposed the manufacture of manure by a 
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rapid and active fermentation of fern, broom-reeds, and organic residues. ‘To 
this end, the materials must be finely divided,—heaped up and moistened with 
lye holding in solution some mineral substances, and putrefied organic matters. 
The place of manufacture should be convenient to a pool, the water in which 
can be made foul by additions of fecal matter, urine and sewer filth. Ashes, 
plaster and nitre, are necessary and advantageous additions. 

By wetting the vegetable debris with this lye, a very active fermentation is 
produced ; the confined air of the mass facilitates the reaction, and the tem 
perature of the interior rises as high as 167° Fahrenheit. 

But this manure is too expensive, for while 4,500 Ibs. will cost $4 80, that 
amount of stable manure can be bought for $2 to $3. Nevertheless, by 
following the method of Jauffret, a sufficiently economical manure can be made 
says Lucy, with the following ingredients. The cost of the compost and its ap- 
plication per 11,960 square yards, will be as follows: 


500 bundles of colza twigs......--.- $4 75 22 hogsheads of salt and crude aaltpetre 1 14 
500 .. e eo os ois c:ccae ere 2 47 524 gallons of ashes................. 2 28 
Small straw, damaged..........-... 3 42 52} -- ofcharcoal duat........... 114 
ON A ereou 3 42 Labor e aana eee aia a a NN 3 04 
105 gallons of fecal matter.......... 1 14 i, i | $22 60° 


While leaving to agricultural experience the resolution of the problem in 3 
practical and economical point of view, we, on the other hand, cannot too strongly 
reccommend this system of fabrication, which evidently reposes upon an excel- 
lent basis. 

W hen the importance of nitrogenous manures in the nutrition of plants becomes 
fully known and recognized, all matters containing more or less of this element 
will be turned to account, and everywhere will be erected real manufactories for 
their proper preparation. Indeed, even now the preparation of manures commences 
to form a true chemical art—the object of which is to furnish to the land, under 
the best possible form, the supplement to that nourishment which the farmer 
cannot supply to soil otherwise well cultivated, and from which it is desired to 
draw the most advantageous results. 

All parts of animals, being rich in nitrogen, form an excellent manure which 
can be used on the spot in a fresh and unprepared state; but to transport them 
to a distance, or to preserve them, or to render their effect more constant and 
uniform, it is requisite to subject them to a certain treatment that will, at the 
Same time, render them less communicative of a bad taste to plants. The 
slaughter-houses, where sick hoxses are killed for their fat, possess advantages 
for the preparation of manures from offal otherwise wasted. 

To preserve the blood, indefinitely, it must be coagulated at a temperature of 
212° Fahrenheit, either by a direct application of heat to a caldron containing it, 
or, more preferably, by the intervention of steam. In the latter case, the blood can 
be placed in a wooden vat. The coagulated portion is removed by a large skimmer, 
then pressed until it ceases to yield any more liquid; afterward it is dried either 
in the open air or in a heated room. Thus dried and pulverized, it can be pack- 
ed into casks for transportation and agricultural purposes ; and being much re- 
duced in bulk forms a very rich manure, containing the large amount of 13 to 14 
per cent. of nitrogen. 

In the horse butcheries, after having boiled the carcasses in wooden vats or 
steam tanks, they detach the flesh from the bones and dry it, first in the sun and 
finally in a dry room, until it becomes friable and pulverulent. When coarse- 
ly ground in a mill, this dried flesh makes an excellent manure which decom- 
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poses much slower than fresh meat, and at the same time is of more durable fer- 
ulizing power. Unfortunately, however, the use of this material in the manu- 
facture of prussiate of potassa and nourishment of animals makes it too expen- 
sive except for the most productive vegetables ; thus, for instance, it is exported 
to the Colonies for the culture of the Cane-—for its richness in nitrogen renders it 
more economical for transportation than other kinds of manure. 

Bones properly prepared constitute an excellent manure which is much used 
in England. In France, where they are nut so plenty, and command a high 
price for the manufacture of bone-black, they also are used toa limited extent.— 
Before being applied to the soil they must be freed of their grease by a long 
boiling in water. ‘The fat thus obtained pays the expense of its separation and 
a small profit additional. ‘The bone, after being boiled and dried, must be ground 
toa coarse powder between channeled iron rollers propelled by steam or horse- 
power. ‘hey are first passed through rolls with wide and coarse channels, and 
finished between a pair with finer grooves aod more closely set. 

This manure (bone-dust) is so well appreciated in England that it commands 
$3 to $3 50 per 185 Ibs. ; and 1,850 to 7,400 Ibs. are used per 2% acres. Its slow 
decomposition isa peculiar merit of this manure, as its effects are perceptible for 
many consecutive years. While manures much richer in nitrogen during their 
rapid decomposition generate ferulizing gaseous matter much faster than it can 
be assimilated, the bone-dust furnishes them gradually and produces in the end 
more profitable results. 

When the gelatine and glue have been extracted, or when the bones have for 
a length of time been exposed to the irregularities of the atmosphere, their fertili- 
zing power becomes impaired, and is less than that of new bones proportionably 
as the organic matter has decreased. 

There are mills in various parts of the world for grinding boiled bones and 
the refuse of the comb and button factories ; and the powder thus obtained, when 
dried, consists, per 220 lbs., of 

Combustible animal matter........----+e- Po. ec AS 
Phosphate and carbonate of lime............ inns 5S ee eee 56°14—100-00 
This analysis approximates very nearly to the normal constitution of bone. 

The animal matter of bones, doubtless, plays an important part in their applica- 
tion to Agriculture; but it would be false not to recognize the importance, and even 
absolute necessity, of the phosphate of lime in the bones. The exportation of meat 
or grain from a farm is equivalent to the exportation of earthy phosphates, because 
the bony structure of animals is formed of it, and grain contains it in large quan- 
tities. In order to revive lands, therefore, these phosphates must be restored to 
it, for light soils naturally have but very little. Consequently, the most simple 
method is to impregnate the soil with the urine or fecal matters of man, which 
the consumption of the grain has produced, or with the bones of the animals 
whose flesh has been exported or otherwise consumed. 

The natural phosphate of lime would also make an excellent ameliorator, and 
its application will doubtless be well worth the expense. 

Among the economical means of restoring to the soil all the essential ingre- 
dients that have been abstracted from it by vegetation, Chemistry enumerates am- 
monia and the earthy phosphates, as of chief importance. Boussingault, who has 
also tried the ammonia-magnesian phosphate, recommends its use, as espe- 
cially advantageous in the culture of a variety of maize known as Mais guaran- 
tain. 
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The most common and well-known manufactured manure is doubtless the 
Poudrette, which is prepared from the contents of privies, and contains the 
earthy phosphates in connection with fecundant animal matters. An extensive 
factory, established at the very gates of Paris, gives great value to fecal matters 
by reducing them to a suitable condition for transportation to a distance. Thus 
a large amount of material, which in other large cities is useless, becomes 
transformed, by some skill, into a source of profitable revenue. 

But it must be remarked, that the mode of preparing the poudrette pursued at 
Montfaucon is very imperfect, as it not only incommodes the vicinity, but occa- 
sions a loss of a great part of the gases most useful to vegetation. As the method 
is still in prevalent use, we deem it necessary to give a more correct process.— 
It is briefly as follows: 

The operation is conducted in six or seven perfectly tight large reservoirs, 
placed in an elevated position and above the neighboring dwellings. These cis- 
terns are arranged with coupling connections so that they may be united together 
or disconnected at will. One of them, much more elevated than the rest, is also 
ofa proportionally greater capacity. This is the recipient for all the collected feces 
of the City of Paris, which is emptied in from casks specially appropriated for 
its first reception. The reservoir is of irregular shape, being of 330 feet long, 150 
to 175 wide, and 30 deep; and it is in this vessel that the liquid is separated, 
merely by decantation from the solid portion. It is drawn off through a conduit, 
and, passing through a wicker sieve, falls into one of the vessels beneath. There 
should be five or six of these receiving vessels, and each of 50 to 80 square me- 
tres capacity ; but having to contain less solid matter, they are not necessarily so 
deep as the upper cistern. As has been remarked, these vats communicate with 
each other, so that there may bea systematic deposition of the matters suspended 
in the liquid running from the upper cistern. ‘The thin juices then pass consecu- 
tively through all the vats, and are again filtered through a fine wicker which 
catches the solid particles, and allows the free egress of the liquid into a conduit 
which connects with a sewer emptying into the Seine. 

From this it will be readily seen that the lower cisterns are a long time being 
filled with solid matter; a year or more frequently elapses before one is full. 
When it is so, after several days’ repose it is freed of its liquid with a pump, 
syphon, or by drawing off. Each vat is emptied in its turn, and again set for the 
reception of thin juices which are constantly flowing from the large upper 
cistern. This latter, when sufficiently full of solid matter, must, after the ex- 
cess of liquid has been drawn off, be worked in the same manner as the lower 
vessels. 

The vats of Montfaucon are so badly arranged as to render it necessary, while 
working the upper vat, to continue adding the nightsoil. Care, however, is 
taken to immediately separate the more liquid portion and run it into the lower 
vessel. The process will be more readily and uniformly conducted if there are 
two reception reservoirs, so that while one is being worked the other can be filled. 

The mode of operating and of managing the vats is very simple. When the 
matters have been sufficiently drained, open the gangways leading to the bot- 
tom of the reservoirs, and then gradually lift out all the matter. The dung- 
carts empty their contents upon a contiguous field, where-it is dried in manner 
as follows. The fecal matter is first spread uniformly over the whole extent of 
the lot, and, after some hours, must be harrowed so as to present new surfaces 
for evaporation, and thus hasten its desiccation. ‘lhe harrowing is repeated 
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several times, and until the drying is complete ; then the matter must be thrown 
into piles, and after a proper repose, again spread out into thin layers and crushed 
to powder. The gravel and other coarse impurities with which it may be con- 
taminated are separated by a riddle or sieve. Thus prepared, the poudrette is 
ready for use or exportation. In the mean time it is stacked in piles of two or 
three cubic metres* bulk. 

At Montfaucon they receive daily nearly 600 cubic metres of solid and liquid 
matters, from which are prepared about 100 cubic metres of poudrette. 

Of late years, a new art, based upon Jacquemart’s experiments, has enabled 
the useful transformation of the liquid portions previously wasted. A part of the 
thin juices is thus made into sulphate of ammonia and other ammoniacal salts. 
There is a factory constructed near this locality, but it consumes at most only 
90 10 100 cubic metres of urine ; the remainder being thrown into the Seine. A 
greater perfection of this art will doubtless enable the utilization of all the 
ammonia and other salts which are contained in the refuse urine. 

There is no doubt that, after having withdrawn the ammonia by lime, as is 
done, the muddy residue will make an excellent manure for the irrigation of ar- 
tificial meadows, as it contains all the requisite phosphates, much alkaline salt, 
and even organic matters. 

The poudrette prepared as we have directed sells at 80 cents per 26% gallons. 
Of late years the manufacture has been carried on at the Forest of Bondy, M. 
Mary having constructed a conduit of great diameter for the conveyance thereto 
of the liquid previously separated from the poudrette vats. The transportation 
and disinfecting of the solid matters, thus reduced toa fifth, offers comparatively 
much greater facilities. The arrangement of the vats at Bondy is superior to 
that at Montfaucon, in having two complete systems; but the difference in levels 
being less, much more manual labor is demanded. Another conduit conveys the 
excess of thin juices into a town sewer emptying into the Seine. Thus, as at 
Montfaucon, the urines will be lost, though they contain nitrogen enough to 
make them three times as valuable to Agriculture as the poudrette. Future 
skill will doubtless take advantage of this source of wealth, which is now 
thrown into the river. They might already use two methods for the purpose. 
One is indicated by the elevation of the vats at Bondy above the plain of St. 
Denis, where the thin liquors could be well employed for irrigating and greatly 
fertilizing the surrounding plains. If it is necessary to dilute the urine with 
water in order to modify its energy, the proximity of the canal whose level is 
above that of the cisterns, renders this operation comparatively easy. ‘The 
quantity of urine thus disposable is, however, much greater than is needed for 
a field even five times as large as that of St. Denis. 

The other method of rendering the urines useful is to convert them into sul- 
phate of ammonia. Since Chemistry has shown the feasibility of using this salt 
for the fertilization of the earth, a number of experiments have been performed 
on a large scale in many parts of Europe. In England its use has produced most 
profitable effects, and in France, where the subject has been investigated, equally 
favorable results were obtained. We will cite one essay of many, viz., that on 
a large scale by Kuhlmann (of Lille) and Schattenmann. 

Its large amount of nitrogen (21 per cent.) renders the sulphate of ammonia 
one of the richest of azotized manures; and hence there will be great economy 
in transforming the urines of Bondy, Montfaucon and elsewhere into sulphate 


* A metre is equal to 39-37100 English inches. 
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of ammonia by sulphuric acid. We will prove by figures that under present cir- 
cumstances, and notwithstanding the interposition of sulphuric acid and the ex- 
penses of preparation, that the sulphate of ammonia can be furnished at a 
cheaper rate than most manures, with which it can successfully compete even 
at its present prices. i 

For example, let us compare the sulphate of ammonia with the poudrette of 
Montfaucon. The pure salt now sells at $11 40 per 220 lbs., and it contains 21 
per cent. of nitrogen. The poudrette sells for about 85 cents per 220 lbs., and 
contains, according to Payen and Boussingault, but 1-6 per cent. of nitrogen. 
Supposing, then, that the value of a manure is exactly proportional to the 
quantıty of nitrogen which it contains, it follows that 220 Ibs. of sulphate of 
ammonia will produce the same effect as 2,900 Ibs. of poudrette, which amounts 
to the same as saying that $11 40 of the first is equal to $11 40 of the latter. 
It is true that the action of the poudrette is not limited to its nitrogen, for it con- 
tains salts which are excellent ameliorators of moist soils. Moreover, its or- 
ganic matters have the effect of modifying the properties of water or of the air 
absorbed by the roots. But as the expense of transporting the sulphate is ten 
times less, and as the substances which furnish the elements other than nitro- 
gen may be had at a price much lower than that of poudrette, we may hope 
economical and profitable results from the use of the sulphate of ammonia 
combined with dung, turf and bone-dust. The price of the sulphate afore- 
mentioned is that of the commercial article. If it were extensively used 
for agricultural purposes, the price would be brought down to $7 60, and 
lower. 

Without dwelling upon the manufacture of sulphate of ammonia, we will 
only remark that the urines received at Montfaucon would suffice to produce 
4,400,000 lbs. of that salt, representing in nitrogen 57,200,000 lbs. of’ poudrette, 
or even 220,000,000 Ibs. of ordinary manure. It can be inferred from these fig- 
ures, of what great import to Agriculture is the thorough solution of the ques- 
tion of the availability of the sulphate of ammonia as a fertilizing agent, and how 
invaluable would be the result, if long experience shall verify the success that 
some have already attained in its use. 

In what manner should the sulphate of ammonia be applied to the soil 2? This 
is a question yet unsolved. Some advise its use in solution of one or two 
thousandths at least, but under this form it is not applicable in all localities ; 
moreover it requires the expense of additional labor. 

It is probable that as good results, with less expense, will follow by sowing it 
either in a free state or inixed with earth or chalk, provided the time of its ap- 
plication is favorable, so that the too active effect of the manure may not injure 
vegetation. However, the experiments under this form have, so far, proved less 
favorable and effective. 

The great value of refuse bone-black (from sugar refineries) as a manure, and 
its advantageous effects, are fully known and appreciated. Unfortunately, how- 
ever, commerce furnishes a too limited quantity for agricultural purposes, and 
consequently it has been proposed to form a substitute of similar properties by 
commingling disinfected fecal matters with a cheap charcoal. 

This new manure, called animalized black, is made with carbonized vegetable 
mould and nightsoil, and thus a substance is produced which, in fact, possesses 
most of the properties of the animal-black from the refineries. Moreover, this 
compost, by its absorbent power, retains the ammoniacal compounds as they are 
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generated, and yields them gradually and in uniform proportions to the growing 
plant. Itis this slow and regular production of ammonia which gives also to 
the bone-black a fertilizing value so much greater than that indicated by the 
Table of equivalents. 

This effect of retarding decomposition is especially advantageous ın the afore- 
mentioned instance, for almost the sole inconvenience in the use of fecal mat- 
ters as manure, in the usual manner, consists in their too sudden and rapid 
action. 

For this manufacture, a mould, as rich as possible in organic debris, should be 
selected, so that by charring it may furnish a sufficient quantity of coal. It 
should also be pulverulent, easily divisible, and not liable to become clotted 
during charring, as wil] happen when it is too argillaceous. 

It must be confessed, however, that even under the most favorable circum- 
stanees, the charred mould is far from comparable in absorbent properties to 
animal charcoal, and perhaps in this respect the processes employed might ad- 
mit of modification. Still, these plans yield a charred mould sufficiently cheap 
for an extensive and profitable application. This plan seems to be the best sub- 
stitute for the manufacture of poudrette. Indeed, by the use of charred mould, 
we obtain manure, rich in nitrogen, which retains and renders useful all the 
animal parts of fecal matters, and, moreover, presents itself in a form convenient 
for application. 

This manure, which is sufficiently rich to be exported, can be made rapidly, 
that is, in a month during summer, and in two months when the tempcrature is 
low. Moreover, in its manufacture there is no disengagement of disagreeable 
odors, as is the case with poudrette, which in its preparation requires a much 
longer time, and loses a portion of its ammoniacal components. 

As regards the value of the products of these two systems of fabrication, there 
is but little difference, though the animalized black is generally the richer ; in fact, 
we might impart to it 3 per cent. of nitrogen, an amount rarely contained in com- 
mercial poudrette. It is true that Payen and Boussingault found in the pou- 
drette of Belloni 4:4 per cent. of nitrogen, but that of Montfaucon contains at 
most but 2:67 per cent. The medium dry poudrettes have but 2 and some only 
1:6 per cent. of nitrogen. 

It is true that by this mode of preparation and reduction of bulk, the pou- 
drette contains the salts and the phosphates of a large quantity of fecal matter, 
concentrated in a small bulk, with equal richness in nitrogen, and value greater 
than that of animalized black, which also contains phosphates, but in a much 
less proportion. 

Nevertheless, I'do not consider this a great disadvantage in the black, for by 
a comparison of the analyses, it is seen that the ratio of nitrogen to phosphorus 
is almost the same in fecal matters and in a great number of plants; whence 
it follows that the quantity of animalized black sufficient to furnish the nitrogen 
requisite for a crop would also yield the amount of phosphorus which the crop 
should contain. It is true also that the animalized black is not, in this respect, 
a complete manure, for as its richness in nitrogen is greater than that of other 
constituents useful to vegetation, it requires, like some other manures, to be as- 
sisted by a complemental manure. 

To facilitate such calculations, it would be useful to make Tables of equiva- 
lents for the principal mineral substances which enter into the composition of 
plants, similar to that which has been made for the most useful element, nitrogen. 
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The definite quality of a manure should depend upon the rank that it would 
have in each of these Tables. 

Barronet & Co. make the animalized black by a process consisting of two steps : 
first, the extraction of the fecal matters of privies, and then their transformation 
into manure. Before the removal of the fecal matters from the wells, they are 
disinfected, and for this purpose two equally good substances are employed: the 
first is the residue from the manufacture of the proto-sulphate of iron, and may 
generally be purchased ata low rate. Where there is a choice of residues, those 
should be preferred which are the least acid and most rich in peroxide of iron, 
and even sometimes in zinc. The mode of action of these salts is readily com- 
prehensible. 

Another substance used for this purpose is a solution of the preceding matter 
united with an equal quantity of solution of common soap, which is thrown into 
the trench. A metallic oleate is thus formed, and being of easier decomposition 
by sulphuretted hydrogen and sulphydrate of ammonia than are the sulphates, the 
soap and greasy matters are useful in this operation, for protecting the surface 
of liquids with an oleaginous layer which ci the diffusion of sulphuretted 
hydrogen and sulphydrate of ammonia. 

The fecal matters are drawn from the privies by e buckets attached to 
an apparatus called a Machine Frédéric. It occupies but little space, and can 
be conveniently used in any of the houses, as it only requires an opening into 
the cess-pool of about 1ł by 1 foot for its entrance. For the-convenience of 
perfectly emptying, the privy wells should be concave at the bottom; it hence 
follows that the consistency of these matters is not very great. Without these 
precautions it is necessary to finish their removal in the usual manner. The 
matter drawn up in the dredges is immediately, and without an instant’s ex- 
posure, turned into casks, for the whole apparatus being inclosed with sheet 
metal, the disengaged gas will be driven into the air through a small apart- 
ment containing chloride of lime. By this arrangement, even when operating 
during the day, there is scarcely any percėptible unpleasant odor, though 
the material may not have been disinfected previous to its removal from the 
privies. 

These fecal matters transported to the factory, are there convenia into ma- 
nure and mixed with charred soil ; for the disinfection produced by the sulphate 
of iron will not be permanent. They are consequently turned into vats and therein 
treated by the shovelfull with nearly their volume of charred soil. After thorough 
incorporation of the whole, by stirring, the matter is left to deposit, and after 
having collected about the center of the vat, where the bottom is most elevated, 
the liquid which remains is run off through gates. The bottom of the vat has a 
slope of about two-hundredths of a metre. 

This compost is spread out, under cover, upon an impermeable soil, and left to 
dry in the air. To hasten the desiccation, new surfaces should be presented by 
occasional stirring. When the drying is complete, add to the first mixture, a 
second time, its volume of fecal matters, and operate as at first. Repeat this 
process until the soil forms nearly a fourth of the resultant product; this hap- 
pens about the third mixing, generally, when the operation has been properly 
conducted, and especially when the fecal matters employed ‘contain a large pro- 
portion of solid products. 

This plan of working, during which there is but little disagreeable odor 
emitted, requires about one month in summer and two in winter. The season 
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most favorable to the manufacture is spring, and it is then that the greatest pos- 
sible number of emptyings should be madc. 

The charred soil was formerly prepared in pots, but Barronet has substituted 
an economical furnace. 

The soil as it comes from the furnace falls into a sheet-iron extinguisher, 
wherein it cools, free from exposure to air. Itis used as soon as cold in order to 
obtain the full effect of its absorbent qualities, and should be powdered and sieved 
as fine as possible. It is better if a little argillaceous, because the coal which it 
contains is then more divided and absorbent. Butifthe proportion of clay is too 
great, the mould becomes clotted. 

The addition of a small quantity of carbonate of lime increases its durability 
and makes it flow more readily. There must be but very little, for if much lime 
is formed during heating, ammonia will be disengaged at the moment of mixing 
the soil and fecal matters. Jt is well also to slightly moisten the soil before 
carbonization, for the aqueous vapor generated by the heat carries off the air ex- 
isting in the interstices of the soil of the upper apartment. In this way the car- 
bonization is effected almost entirely apart from air, while, if the soil is too dry, 
it nearly always happens that instead of carbonizing, it burns, although it has 
only been at a dull red heat. 

175 to 200 cubic feet of soil can be carbonized during 24 hours, in a furnace 
of 20 feet hight, and under these circumstances the whole expense.of 353 cubic 
feet of charred soil will be about 95 cents. 

An establishment for a medium sized city, say of 20,000 inhabitants, will cost 
$3,800 to $4,750, that is, for utensils, furnaces and every other requisite. Such 
a factory will yield per annum 600 cubic metres of salable manure, which at 95 
cents per 33 cubic feet, the usual price for manure of 3 per cent. nitrogen, equals 
$5,700. 

At the rate of 76 to 95cents, the animalized black has the advantage over the 
dung ; for while the 11,960 square yards of land require of the former but 70 to 
80 cubic feet at the gross expense of $19 to $23 75, it needs 22,000 Ibs. of ma- 
nure, which cost $34 20, and are of more diilicult transportation. 

If the animalized black is not yet as perfect a manure as could be desired, it 
is nevertheless one of the best means of wholly using the products of the privies, 
and offers great advantages with respect to health and Agriculture. 

It would be both politic and desirable for the different Municipalities to com- 
pel the proprietors to construct their privy-wells perfectly water-tight, and of 
cement within, so as to avoid infiltration and to protect them from rains. When 
this measure shall have been generally employed, the vegetable richness of the 
soil will be completely regenerated, for the immense quantity of manure which 
it might receive would soon revive its fecundity. Agriculture and hygeine are 
then equally interested in the success of this new manufacture. 

The value of a manure can only be determined by agricultural experience ; but 
the chemist can furnish useful data for the proper management of the experi- 
ments. In fact, itis by chemical analysis that we ascertain the precise nature 
and properties of materials, either organic or mineral, which a given harvest re- 
moves from the soil that produces it, and if this determines the absence of 
earthy phosphates, alkaline salts, potassa and sulphur, these must be restored 
again before the land can recover its fertility. Chemical researches have also 
proved that whieh is now an established fact, the active efficiency of ammonia 
in manures, and that of nitrogenous matters generally. 
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Manures should always contain ammonia or nitrogenous matters capable of 
yielding it; but as to the collected vegetable or animal offal which contain the 
requisite nitrogenous matter, as well also in their ashes, the salts necessary for 
vegetation, a question arises whether it is useful or dangerous to subject them 
to a prolonged fermentation ? Is muck better than the litter which produces 1t 2 

I have no hesitation, and [ believe no farmer would have any, in declaring 
that dung is much more efficacious than the materials which furnish it would be 
in their natural state. There are two causes contributing to this special efficacy. 
The first is the formation of ammonia generated during the fermentation of the 
muck and resulting from the reciprocal action of the hydrogen of the water and 
the oxygen of the air. Consequently, the muck may be richer in nitrogen than 
its components, if the fermentation thas been properly managed. ‘The second 
circumstance influencing the special activity of the muck is the presence of brown 
acids, which evidently have a great affinity for the oxygen of the air contained 
in the water, converting it into carbonicacid. If the water of the muck contains 
ammoniacal salts formed by such acids, the action of the oxygen of the air will 
create the presence of the carbonate of ammonia in the solution. 

Now every one knows that it would be very different for a plant to absorb, by 
its roots, aérated water containing carbonate of ammonia in solution, or water 
deprived of air containing carbonic acid and carbonate of ammonia. 

Such seems to me to be the part of the mucek which gradually supplies the 
water with very combustible materials, capable of attracting oxygen from theair, 
and of transforming it into carbonic acid : and which contains, moreover, ammo- 
nia, together with alkaline and earthy salts. If neither meat nor grain is ex- 
ported, then it becomes the medium through which the ingredients of the soil, 
abstracted during vegetation, are restored to it. Bone-dust, urines and the like, 
however, are the most prolific sources of the earthy and alkaline salts and phos- 
phates, and are the best manures for reviving land, exhausted by the removal of 
grain and live-stock. 

But the ulmate of ammonia, as a source of carbonate, which has latterly been 
too much neglected, is also a manure worthy the particular attention of farmers. 
Its constant presence in muck is a matter for consideration, and indicates plainly 
the utility of those previous fermentations of the components of muck, to which 
Jauffret has directed the attention of agriculturists. 

Jacquemart, quoted above, has communicated to me the following remarks 
upon ammoniacal salts as manure: 

‘© In 1832 and 1833, I tried various plans of extracting ammoniacal salts from 
substances which would furnish liberal proportions, with the view of ascertain- 
ing whether salts, rich in nitrogen, if cheap and abundant, whould not be of 
beneficial and profitable application to Agriculture.” 

« J found that 150 lbs. of poudrette are equivalent in nitrogen to 10 lbs. of crys- 
talized sulphate of ammonia, and 53 per cent of the nitrogen exists as ready- 
ormed carbonate of ammonia, and 47 per cent. is comprised in organic matters.” 

«This result, and the promptness of the action of poudrette upon vegetation, 
lead to the idea that the carbonate of ammonia might be very favorable to its de- 
velopment, and that to this salt should be attributed the energetic influence of the 
poudrette and Flemish manure. In fact, when this manure is employed, all the 
urea of the urines is transformed into carbonate of ammonia, and this salt is in 
greater proportion than all others.” 

« Circumstances did not permit me to continue these researches, and I only pro- 
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gressed far cnough to prove that the sub-carbonate of ammonia has a very bene- 
ficial influence upon vegetation. My essays upon the applicability of ammonia- 
cal salts to Agriculture, were limited to April, 1843. They had for their object, 

Ist. To determine the value of sub-carbonate of ammonia as a manure or stimu 
lant, in comparison with the poudrette as the standard. 

2d. The use of these matters in small bulk and in convenient form. 

The poudrette was applied in the proportion of 25 bushels per acre. As 
has been said, 150 Ibs. represent, in nitrogen, 10 Ibs of crystalized sulphate of am- 
monia ; 3,000 lbs., therefore, are equivalent to 200 Ibs. of sulphate.” 

« The quantities of ammoniacal salts were Bippen so as to contain as 
much nitrogen as the pondrette, and were, per 23 acres. 


180 gallons sub-carbonate in solution, formed of 1 equitalent of acid. 


of ae 2 -- of ammonia representing 200 lbs of sulphate. 
`. Carbonate in solution, formed of 2 equivs. of acid and 2 equivs. of ammonia ....200 lbs. 
200 Ibs. of sulphate in solution = = we f oe te -- 200 lbs, 


«In order to the ready and easy transportation and distribution of the solutions 
of ammoniacal carbonate, they should be heated with charcoal, or other porous 
matters, in quantity sufficient to form a thoroughly impregnated mass. It will 
be seen in the essays of October, 1843, that the solution of the carbonate can be 
employed in a reduced volume of one-half; merely doubling the quantity of salt 
then the bulk of the manure is reduced to that of poudrette.” 

“« The sulphate of ammonia was used in two States: 

Ist. As solution in six times its weight of water, imbibed by dry calcareous 
matter in powder. 

2d. In the form of powder, and sown similarly as fine seed. To prevent the 
formation of carbonate of ammonia, the calcareous matter must not be wetted 
with the solution of sulphate. In fact, a mixture of chalk or marl, and sulphate 
of ammonia, when placed in a flask, emits an ammoniacal vapor, strong enough 
to blue a reddened litmus paper. As this reaction, however, is very slow, good 
effects may be expected from the use of a mixture in which the carbonate of am- 
monia disengages gradually enough for its assimilation, by the plant, ina nascent 
state. The first crop derived no benefit, scarcely, but upon the second its good 
effects were decidedly evident. Unfortunately, I was unable to repeat the experi- 
ments in the third year. 

“ Finally, to approximate as nearly as possible the composition of poudrette, the 
ammonia of which is partially carbonated and partially free, I made a mixed 
solution of sulphate and carbonate of ammonia in the proportion of 88 lbs. of the 
first, and 132 pounds of the latter per 24 acres. This solution was caused to be 
imbibed by peat dust, and all the matters employed in this essay were sown on 
the same day, April 29, 1843, simultaneously with the oats, and plowed in with 
the grain.” 

‘‘The land was newly cleared, limed and marled ground from which two crops 
had been taken. Each essay occupied 274 yards of surface, and was separated 
from the other by intervals of ten feet. The limits were enclosed by cords, the 
harvest gathered with great care, and the products weighed.” 
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No. 1. Carbonate of ammonia and carbon (charcoal) ee 4,300 | 3,200 | 96:3 | 75 
2, Sub-carbonate oe ae >c 4,640 [3.120 | 94 69 
E Carbonate and paN- -m-am eenee aneneen R 4,120 | 3,160 | 95 77 
4. Sub-carbonate and peat....---+++- N eve vain eeeee 4,520 | 3,120 | 94 69 
5. Carbonate, sulphate and peat .-----eecserersrersscreere” 3,960 | 2,750 | 32 69 
6. Poudrette .--.--------°- Se ee ee 5,129 | 3,324 |100 65 
7. Sub-carbonate, salphate and peat .--------+rrererrrerrr es 4,354 | 2,790 | 84 64 
8. Sulphate and calcareous matte? --------essers-r errr 4,060 | 2,634 | 792 | 66 
9, Sulphate in powder ...------2eee-rererr ecto ere Sites 
te Notre ~~ en 3,992 





«« From these experiments it follows: l 

1st. That the carbonate and sub-carbonate, combined with charcoal or peat, 
give 94 per cent. of the product of poudrette, containing an equal quantity of ni- 
trogen corresponding to 902 Ibs. of crystalized sulphate of ammonia per hectare: 

94. That the degree of saturation of ammonia by carbonic acid has no 
influence : 

əd. That the sulphate by itself, and as a salt, furnishes no results : 

4th. That the mixture of carbonate and sulphate of ammonia gives 84 per 
cent. of poudrette. This number is deduced almost exactly, à priori, from the 
salts composing the mixture. 

5th. That the calcareous matter imbued with sulphate of ammonia gives 79 
per cent., that is to say, 8 per cent. more than nothing. This result, so different 
from what might have been hoped for, ought probably to be attributed to the 
mild composition of the sulphate, and to the short time (about four months) that 
the plant was in the ground. The following experiments seem to show the pro- 
priety of farther testing the matter. 

These trials were made in October, 1843, upon a crop of wheat, and on the 
same spot as the before-mentioned experiments. 

Having already ascertained that the carbonate and sub-carbonate of ammo- 
nia give similar results, the latter only was used in these experiments ; but in 
order to reduce the volume of the mixture, the solution was made of double 
strength. 

The standard of comparison was, poudrette employed in the proportion of about 
79 cubic feet, nearly 3 cubic yards, per £1,960 square yards, and representing, in 
nitrogen, 227 Ibs. of crystalized sulphate of ammonia. 

The ammoniacal salts were used in the proportion of 238 Ibs. of sulphate of 
ammonia; that is to say, they contain 5 per cent. of nitrogen more than the 
poudrette. ° 

« These essays were made in the same spots as the preceding, and the same 
numbers correspond with the same places: time (October) and other circum- 
stances were likewise corresponding. 
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« It follows from these trials as from the preceding : 

Ist. That the sub-carbonate of ammonia gives 94 per cent. of the product of 
the poudrette, as proved by trials Nos. 1, 2,3, and 6. The 5 per cent. ex, 
cess of nitrogen that was used produced no effect; probably, because it only 
served, from the length of the experiment (nine months) to compensate for the 
difference of fixity between the principles of the two substances. 

2d. That No. 3 indicates that the concentrated carbonate (14% cubic feet 
per 11,960 square yards) acts in the same manner as that which is weaker. 

3d. That No. 4 apparently proves thata mixture of poudrette and peat in equal 
proportions, imbued with sub-carbonate, has the same valueas poudrette. No. 7 
does not confirm this, but it allows the inference that there was some error in 
the last experiments, for in those of April, Nos. 4 and 7 presented no anomaly. 

Ath. It is shown by No. 8 that calcareous matter moistened by sulphate of 
ammonia yields 90 per cent. of the poudrette, while in the spring it only gave 
79 percent. ‘This difference is doubtless attributable to the difference in time 
between 9 and 4% months. It is difficult to say whether the calcareous matter 
moistened with sulphate and sown in the spring united its action with that sown 
in autumn ; for it was buried by the plowing which followed the crop of oats. 

“It would have been interesting to have made an examination of the products 
of a third crop, but circumstances did not permit. 

Sth. The sulphate in salt, as in the preceding case, gave no result. 

6th. Finally, if we compare No. 4, in which turf imbued with sub-carbonate, 
was sown in the spring, and no other manure used in autumn, with No. 10, 
which received no manure, in either sqason we find the product is nearly the 
same ; hence either the conclusion that the effect of the sub-carbonate of ammo- 
nia was not perceptible after the first crop, or that this substance, being on the’ 
surface, was plowed in too deeply. 

“ To conclude, therefore, it seems demonstrated by the experiments of the spring 
and fall, that the carbonates of ammonia have evidently a very happy influence 
upon the growth of cereals ; that the sulphate of ammonia, in a state of salt, is 
without influence upon these plants, at least under the aforementioned circum- 
stances. Perhaps better results might be obtained by sowing it in spring upon 
the cereals, when they cover the soil; that the sulphate of ammonia in solution 
and absorbed by calcareous matter, produces very favorable effects, especially 
when the growth of the plant is of some duration. Its action should be studied 
during many consecutive crops. 

“These facts, as is readily observed, are of great importance to Agriculture ; 
for they prove the advantageous applicability of ammoniacal salts. In fact, it 


results from the experiments that a quantity of sub-carbonate of ammonia equiva- 
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BO a 
lent to 198 Ibs. of sulphate cf ammonia, gave per 11,960 square yards an excess 


ef product as follows: 


OatTs—680 kilogrammes of grain, say 15°8 hectolitres, of 43 kils. at 6 franes...... 95 
400 ie of straw, say 80 bundles, at 10f. per 100, net .......... 8 
Totalno caaea ansan ae eena E S a a T is ee eee ee a 103 francs 


‘“ That a quantity of the sub-carbonate of ammonia equal to 108 kilogrammes 
of sulphate of ammonia, gives in excess of products per hectare, as follows: 


WHEAT—435 kils. of wheat, say 6 hects. of 73 kils. at 18 franes -......-.-.. 108 
430 kils. of straw, say 86 bundles at 10f. per 100, net .... -......... 8-60 
ities) core ee - « isliein 9 oo atin on oo on 0 0 0 0.0 ie . oo one 116°60f. 


Or, in English: 


OS OR ee T oal $19 00 
880 Ibs. straw, say 80 bundles, at $2 per 100 ........ 2.2 eee anne 1 60 

Je i i N a aaa i E E o aata o E $20 60 
MneAT—=957lbs eran eee ni nn oe a a se E. $21 60 
946 lbs. straw. say 36 bundles at $2 per 100................-0-.- 1572 

Total ep aeneee ee eaetanereneesee eee eaeeeeneeseon ie ts eee eeeeecreneeten vdeoe* ca $23 32 


“ In the provision market of Paris, where straw is generally of very high price, 
the revenue would be increased $1 52 to $1 90 per 100 of straw, thus giving as 
its gross overplus $26 60 to $27 74 per 11,960 square yards. 

‘« From these sums niust be deducted the expense of the sub-carbonate of am- 
monia. But the ammoniacal salts are now so low in price, the sub-carbonate 
being abundantly extracted from the refuse liquor of gas-works, that its net 
benefits, the straw being valued as above, may be guarantied at $9 50 to $15 20 
for the crop of oats, and $10 45 to $16 15 for the crop of wheat. 

‘fn 1843 I studied the action of ammoniacal salts upon meadows, and of so- 
lutions of carbonate and sulphate, with which I cultivated definite portions of 
a lawn. I also sowed the sulphate in powder, so that two equal surfaces wa- 
tered with solution, or dusted with powder, should receive the same quantity of 
ammonia. After thirty-six hours, the wetted surfaces acquired a deep-green 
tint, and exhibited a striking contrast with the rest of the sward. ‘This effect 
must be attributed to the salts, for the parts wetted with pure water did not ex- 
hibit any change. After the first rain the experiment with the sulphate in pow- 
der resulted as favorably as the other. 

« This last result made me renounce the use of saline solutions, which to the 
farmer presents many difficulties. I propose the employment only of sulphate 
in powder to be sown like the seeds. 

“I will remark that when the lawn was reaped and the grass had commenced 
to re-sprout, it was impossible to observe any difference between the dusted and 
watered plots, for the action of the salts had been limited to one crop. 

“In the latter part of March, 1844, I sowed the meadows with sulphate of 
ammonia in powder, at the rate of 90 to 100 kilogrammes per hectare, each ex- 
periment occupying about one-third of a hectare. After the first rain the parts 
thus treated were distinguishable from the remainder of the field by their deep- 
green color; and subsequently the grass grew luxuriantly, but circumstances did 
not permit me to accurately estimate the results. 

“« In 1845, these experiments were repeated, and the plots fenced in. When 
planting, I also measured off, adjoining these plots, others of equal dimensions, 
that is, a third of a hectare each, and at the harvest compared the products of 
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the sulph-ammoniated parts with those which were cultivated without this 
treatment : 


lst E rperiment.—100 kilog.* of sulphate per heetaret Excess of product with the sulphate. 
Grae ....: 3,746 kils. 
Good medium soil ..Hay ...... 2/907 kils. DW. 839 kilogrammes, or 29 per cent 
2d Experiment.—100 kilog. of sulphate per hectare 
ae 4.956 kils. i 
Very good soil ..... Hayr oon 3.292 kils. ) ...1,064 kilogrammes, or 30 per cent. 
3d Experiment.—100 kilog. of sulphate per hectare 
Bar... 3,970 kils. 
Siong soil... s cscs Hay... 3,450 kils. ) ..... 520 kilogrammes, or 15 per cent. 


« We will reniark that the sulphate apparently has an action much greater pro- 
portional to the quality of the soil, and its deficiency in strength and argillaceous 
matter—provided, however, it is not too light. It remains to be determined 
whether, with a less quantity than 220 lbs. per 11,960 square yards, we would 
not obtain as good results—whether a stronger proportion would not produce 
even better eflects—in fine, whether the influence of the salt extends beyond a 
year, especially in argillaceous soils. If the latter is not the case it is probable 
that the whole influence of the salt is exhausted by the first crop. These que- 
ries, however, must be resolved by some future harvest.” 

The results of the above experiments, such as they are, are nevertheless not 
without interest to Agriculture. 

According to experiment No. 2, sulphate of ammonia costing $10 26 per 220 
lbs., the receipt equals the expense when the price of hay is $5 89 per 100 bun- 
dles; and there is a gain of $3 42 to $5 70 per 11,960 square yards, when it 
brings $7 60 to $8 36 per 100 bundles. Again, according to experiment No. 2, 
where there is an equality between the outlay and return, the hay should be 
worth $6 65 to $7 66 or $8 36—an advantage of $1 43 to $2 47 per 11,960 sq. yds. 

Experiment No. 3 always gave a loss. 

But whether a soil annually treated with ammoniacal salts will yield liberal 
crops for consecutive years, or whether, on the contrary, its fertility is limited to 
one season only, and requires renewal yearly by fresh additions, are questions 
for future determination. 





.* 2 lbs. 3 oz. 4-422 drachma avoirdupois. t 2acres, 1 r. 35 p.—11,960-4604 square yards. 


NUTRITION OF PLANTS. 


BY JEAN BAPTISTE DUMAS. 


Translated from the French for The Library, by CAMPBELL MorrFitT and BARNET PHILLIPS. 


PLaNnTs nourish themselves upon animal excretions, that is to say, upon water, 
carbonic acid, and ammonia: all of which they receive through the medium of 
the atmosphere. ina general sense, therefore, the study of the nutrition of 
plants, is, in fact, the examination of their relations to the atmosphere. 

A plant, during a growth of some time, presents an evident accumulation of 
matter in all its tissues; it also acquires carbon, hydrogen, oxygen and nitrogen, 
together with earthy and mineral matters; but of this more hereafter. 

By limiting the examination to the principal phenomena, (discarding all the 
accidental circumstances which may intervene,) we can readily, by some simple 
but conclusive experiments, be convinced of the truth of the preceding results. 
These leave no doubt, either as to the fixation of carbon, hydrogen, and nitro- 
gen by the plants, or the mode in which itis effected during vegetation. 

Boussingault proposes to demonstrate this by means of a large bell-glass, with 
three tubulures. Adapted to the first is a washing apparatus filled with water, 
for the removal of the dust suspended in the atmospheric air. In the principal 
tubulure is a funnel, opening and closing at pleasure, through which to introduce 
distilled water for the irrigation of the seeds and plants placed under the bell- 
glass. These are contained in a capsule or saucer filled with calcined sand.— 
The bell-glass rests upon, and is hermetically cemented to, an earthen pan, so as 
to prevent the admission of air. ‘The third tubulure communicates with a large 
flask, by means of two U tubes and a washing apparatus, which retain the water 
and carbonic acid. 

The flask being filled with water, and the apparatus tightly closed, the dis- 
placement of the air from the bell-glass is determined by opening the cock in the 
lower part of the washing-flask. This operation can be repeated as often as de- 
sired. By these precautions, it is seen that the plant or seeds under the bell- 
glass receive definitely, as their whole nourishment, only water, air and carbonic 
acid. 

Now if peas be sown in this calcined sand, taking care to water them and fre- 
quently renew their atmosphere, they germinate, develop their leaves, and what 
is remarkable, flower and fructify. Nothing is easier than to estimate the amount 
of matter lost or gained by the seed in developing itself; a simple comparative 
analysis of the seed and of the crop suffices. Boussingault has determined by 
analysis the nature of the elements and their proportions in both the seeds and 
the crop. The following are his results : 
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The peas contained: 


Before Vegetation. After Vegetation. 

Warbon..... cae ee Is cw eee 51:5 parts. 237°6 parts. 
Hydrogen... ME E... ooo- IM S 2e 
Niirogch. --- a A = we ee ee 46 G- 10°1 
ORF Ci tees oe. eee 440 .. 168-0 

Toal e e a aE nooo e 106-0 443°8 

Showing the fixation, during the process of vegetation, of 
186-1 parts of Carbon 139°5 parts of Water 
o5 4 .. .. Nitrogen 67 .. .. Hydrogen. 


These results prove in the most evident manner that peas, as well as many 
other plants, can pass through all their phases of vegetation even when nourished 
only with water and air. The crop thus obtained is, however, very meager and 
incomparably less than that yielded by manured soil. 

‘he phenomenon which we are about to study is complex: in fact, a seed, a 
plant, in certain periods of their growth, present modifications both in their vital 
functions and in their relations to the atmosphere. ‘To the amount of fixed 
principles, already considerable, must be added another large portion, which is 
dissipated after having been momentarily fixed. But if the result, apparently 
simple, which I am about to give, is the final result of a complex theory, it does 
not the less fully confirm the fixation of carbon, nitrogen and hydrogen in the 
plants, besides tbat of a certain quantity of hydrogen and cxygen, which is fixed 
as water, or in the proportions which constitute water. 

It is not sufficient to have clearly proved that the fixation of the elements con- 
stituting plants can be effected by the sole intermediation of the air; we should 
investigate farther in order to clearly determine the principal sources of these 
elements. 

When we reflect upon the enormous quantity of carbon in continual fixation 
by vegetation, the question naturally arises whether it really does not originate 
wholly, or at least in part, from the decomposition of the carbonic acid in the 
air. We know that the atmosphere contains, usually, 4-10,000ths of its volume, 
or as well, 6-10,000ths of its weight of carbonic acid ; an evident proof that this 
quantity is sufficient. 

A very simple calculation will determine this matter. Let us suppose, in fact, 
that the atmosphere is compressed by a force which would give it the density of 
water; the column of air at this density, has a hight of about ten metres: in this 
column of ten metres carbonic acid enters to the extent of four millimetres, and 
by reducing the carbonic acid to carbon, it will be finally seen that the quantity 
of carbonic acid in the atmosphere, is sufficient to form a stratum of carbon cov- ` 
ering the surface of the whole earth to the thickness of nearly one-third of a 
millimetre. 

The amount of carbonic acid in the air is increased by the torrents emitted 
from volcanoes, and the supply is constantly kept up by the large quantities emit- 
ted during combustion in our fireplaces, by the respiration of animals, and also 
their decomposition, and by the nocturnal respiration of plants. The quantity is 
being constantly diminished by the diurnal respiration of plants. We may then 
ask whether this actual state of the atmosphere has always existed, or ifin re- 
mote periods, it did not present an entirely different composition. 

Ad. Brogniart, relying upon the precise information of Geology, has calcu- 
lated the coinposition of air before the formation of the coal fields. France, as 
a fair average of the coal lands of Europe, and perhaps of the whole world, was 
taken as the standard. It contains 1-200 of coal land, forming a stratum of 
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twenty metres thickness, and is poorer in this respect than England and Belgi- 
um, but much richer than a large majority of the other countries of the earth. 

Estimatiag by France, we then find that a pro rata apportionment will give 
to the whole surface of our globe a stratum of coal of a decimetre thickness ; 
by changing the weights into carbonic acid, (for it is incontestable that coal has 
its origin from vegetable debris whose carbonic acid must necessarily have been 
drawn from the atmosphere,) we then have the inference that the air before the 
formation of the coal-fields must have contained at the very least from 4 to 5 
per cent., a medium, and by a little exaggeration, perhaps as much as 8 to 10 
per cent. of carbonic acid. Air charged with a like quantity of carbonic acid is 
injurious to, if not destructive of the warm-blooded animals; and, indeed, we 
learn from geological fossils that in that epoch there were no animals of that 
nature. Saussure’s experiments have shown that vegetation thrives much bet- 
ter in an atmosphere containing some hundredths of carbonic acid, and we know 
also that the vegetation of remote periods was much more active than at present, 
as is well evident in the singular development of fossil debris. 

But supposing there were no animals, or at most but a few of them, whence 
comes this carbonic acid of the air, unless from numberless volcanoes now 
extinct ? 

What is the action of the carbonic acid, and what are the conditions requisite 
for the regular accomplishment of the phenomenon now under study ? We will 
answer by the aid of some historical details. Bonnet first observed that green 
leaves, when placed in aérated water and exposed to the sun’s light, disengage 
a gas which Priestly proved to be oxygen; and Jennevier in his turn showed 
that this oxygen proceeds from the carbonic acid held in solution by the water, 
and associates this fact with the nutrition of plants. ‘To effect the decomposi- 
tion of the carbonic acid, the green part of the plants must be exposed to the 
solar light. A plant which is not struck by the light does not decompose car- 
bonic acid ; on the contrary, in the presence of aérated water or air, it generates 
it, as is unequivocally determined by the following two experiments : 

Take a bell-glass containing an atmosphere of carbonic acid, in which 
plants are also inclosed, and place it under an opaque vessel, and keep it thus 
secluded from the light for several days. After this time, an examination of the 
transvased gas shows that it is still unaltered carbonic acid. Again, take a 
second bell-glass similar to the first, and inclose therein, as before, the green 
parts of plants; but this time expose it to the sun’s light weakened by a gauze 
screen or sheet of transparent paper. ‘This precaution is necessary, for though 
a plant thrives perfectly in the open air even under the direct action of the solar 
rays, it is requisite, when operating under bell-glasses, to provide against the 
concentration of light by the lenticles which their surfaces present, else the parts 
of the plant opposite to the foci become torrefied and the plant perishes. With 
proper precautions oxygen is obtained nearly pure. Hence the necessity of light 
in this phenomenon. Without it there would be no action—no durable vegeta- 
tion upon the surface of the earth. 

Let us now examine under what forms the carbonic acid reaches the plant. 
We can determine a current of air in a bulbed apparatus, with three tubulures, 
by means ofa flacon a ecoulement. A bulbed apparatus, adapted to the first tu- 
bulure, serves to wash the air which enters. To the third tubulure is adjusted 
an U tube containing pumice-stone saturated with sulphuric acid, for the reten- 
tion of the water. There must be also a second bulbed apparatus, containing a 
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concentrated solution of potassa, for the absorption of carbonic acid. Following 
this is an U tube again, filled with pumice-stone saturated with sulphuric acid, 
to retain the little water which may pass over from the potassa solution. The 
two apparati are accurately weighed before the experiment, and in order to 
prevent the reéntrance of moist air there should be a third U tube filled, as be- 
fore, with vitriolized pumice-stone. 

All the air which passes through this apparatus during exposure to the sun’s 
light is entirely deprived of carbonic acid, without any increase of weight ac- 
cruing to the apparatus during the experiment. Thus we have evident proof 
that plants draw carbonic acid directly from the atmosphere. We donot admit, 
however, that this is the sole source, for it can be conveyed into the plant 
through its roots, which imbibe it from the soil. The moisture of the soil which 
is imbibed by the roots is also charged with carbonic acid. Moreover, the slow 
combustion of the dung deposited around plants is also a continual source 
of carbonic acid. The arrangement of the apparatus, before noted exemplifies 
on a small scale, this phenomenon, as also the ròle of the carbonic acid. The 
roots of the plant, inclosed in the balloon, being dipped into a vessel filled with 
water charged with carbonic acid, absorptioh conveys this water to all parts of 
the plant, and the carbonic acid, as soon as it reaches the leaves or green parts, 
is decomposed by contact with the light. When the apparatus is to be arranged 
for this experiment, the first bulbed tube must be filled with a concentrated so- 
lution of caustic potassa, in order to arrest the carbonic acid proceeding from the 
air itself. 

To sum up, plants have two sources of oxygen: Ist, the atmosphere, from 
which they abstract it directly ; and, 2dly, the soil, from which they receive it 
through their roots. They receive it also from dew, but it is the carbonic acid 
of the air reaching them in an indirect way. 

Light is necessary to the decomposition of carbonic acid, as will be proved by 
a few words. If green twigs or branches are presented to the object-glass of a 
camera, the light reflected by the green portions of the plant acts very feebly 
upon an iodinized silver plate, as if all the chemical rays of the light absorbed 
during the process of life in the plants, when reflected back by their green parts, 
no longer exercise any chemical action. 

Green leaves act nearly in the same manner as those black bodies which are 
most capable of entirely absorbing the light. ‘This is a matter worthy of deep 
study, for at the moment the light strikes the leaves, the most mysterious actions 
of Nature, and the most important to be revealed, are in some way accomplished, 
while we have no authority for supposing that these actions are produced by any 
of the methods now known either in Physics or Chemistry. 

The decomposition of carbenic acid is effected by the influence of the sun’s rays 
and the green matter of plants; but is this green matter endowed, in itself, 
with this property, or does it require the coéperation of vegetable organisms ? 
The thorough experiments of Morren afford a conclusive decision of these ques- 
tions. The green matter, when in contact with the solar rays, acts always in the 
same manner, whether it is or is not coupled with a vegetable organism. 

Water sometimes holds in suspension a green matter formed by green animal- 
cules. If this water is analyzed, under different meteorological circumstances, 
it will be found that the ratio of oxygen in the gas given off during ebullition 
varies from 16 to 60 per cent., or in the ratio of 1 to 4. After being some time 
insulated it shows an excess of oxygen, and the aninialcules assume an active life. 


(1094) 


THE ACTION OF CARBONIC ACID. jl 





Under the influence of the sun’s rays the green matter of the plants decom- 
poses carbonic acid, and sets the oxygen at liberty ; but if light is wanting, then 
the inverse phenomena occur. 

The fish of a pond rapidly absorb the oxygen of the air held in solution by the 
water, and if the green animalcules do not in turn replace this oxygen by the de- 
composition of carbonic acid, the fish suffer, and gradually suffocate. If, on the 
contrary, the sun shines, the animalcules quickly restore the oxygen to the air, 
and the fish become active. ‘These alternatives occur ceaselessly, and are pe- 
culiarly remarkable for the strange rapidity with which the resuits become 
manifest. 

This experiment, besides assigning a rôle to the green matter, gives an exact 
idea of the phenomena occurring in the atmosphere. In fact, in the atmosphere 
the equilibrium is due to the same causes, but the variations are much more lim- 
ited. The motion of the air is much more rapid, its mass enormous compared 
with the causes which tend to modify it ; while in the water of the fish-ponds, 
or preserves, the masses are small and the influential causes enormous. 

Independently of the green animalcules which act in the same manner as 
green plants, Morren has shown that there are those of a red color which pro- 
duce the same effects. ‘This discovery is of the greatest importance, tor hereto- 
fore this action has been, compulsorily, attributed to the green matter of plants, 
although the foliage of certain vegetables and trees have a purple or nearly red 
tint, even in their normal state. According to Morren’s experiments, there are 
a number of coloring matters which are capable of decomposing carbonic acid. 

Those plants which are not green, the fruits which lose their green color in 
acquiring the shades peculiar to their maturity, flowers, &c., do not decompose 
carbonic acid. As soon as the green matter appears in a plant exposed to light, 
the decomposition of carbonic acid commences. Is this green matter the instru- 
ment or the product of the decomposition ? If it is the product, will it be trans- 
formed by the successive repetitions which constantly renew themselves into the 
various products developed by vegetation? We would be disposed to think that 
the green matter is an instrument, an agent; that it is doubtless but little al- 
tered, and that under its influence the other matters are produced and carried 
from cell to cell by endusmose, even to the vessels which convey them to the 
different organs of the plant. 

There are, however, colorless plants which run through all phases of their ex- 
istence without being colored. Fungi are of this class, and there are certain kinds 
which grow in the darkest mines ; and hence, very naturally, their absence of color, 
which, in preventing their action upon light, enables them to dispense with its 
influence. We will remark, however, that the fungi of the mines are sunny 
white, while those reared in the light are always diverse-tinted. But fungi are 
always parasilical; they thrive upon living or dead animals or plants, and 
always by means of organic matters which they contain already made. 

The life of a fungus is every way comparable with that of animals; their 
nourishment is the same, and perhaps the analogy between these two beings, 
apparently so very different, might be much farther traced. 

Thus, for cur benefit, the vegetable kingdom is particularly characterized by 
those plants which possess the property of decomposing carbonic acid, and thus 
it is that it enjoys the full extent of its purpose, and accomplishes its errand 
upon the earth. The reproductive organs of plants are but a transition. 
Fungi are too little known, in this respect, to claim our attention longer. It is 
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therefore only in the green parts of plants that the great apparatus exists which 
may exercise a certain influence upon the constitution of the air, and which de- 
serves to be classed among the great instruments which the physics of the world 
should acknowledge. 

Supposing that the plants had ceased the performance of their functions upon 
the surface of the earth, calculation proves that the amount of oxygen of the at- 
mosphere will suffice for the respiration of the present existent animals for 
‘thousands of years. Our knowledge of the nutrition of animals teaches us that 
the disappearance of plants would on the contrary speedily produce their death 
by inanition. Hence, from what has been said, the unavoidable conclusion that 
the carbon of plants proceeds mainly from the decomposition of carbonic acid. 

A last consideration compels us to make an important restriction. In citing 
the beautiful experiments of Boussingaul: upon the complete development in a 
close vessel of peas nourished by air, water, and carbonic acid, we remarked that 
the harvest was very poor in comparison with that produced by manured grounds. 
By manuring the soil, the conditions of growth are augmented, for the dung con- 
tains nitrogeneous matters; it moreover surrounds the roots with an incessant 
source of carbonic acid, which being carried up with the sap of the plant, is de- 
composed by contact with the green matter of the leaves. The manure contains, 
also, the mineral salts which are indispensable to the complete development of 
plants, besides the soluble organic matters which, according to Saussure, in cer- 
tain cases are equally necessary for the nutrition of plants. 

As regards the decomposition of the water, we have to repeat all that has been 
said relative to the decomposition of carbonic acid by plants, for the hydrogen 
of plants is derived from water, and besides it fixes water in its natural state. 

We have now the certain proot that many fungi disengage hydrogen naturally. 
Edwards and Colin have shown that the stem of the Polygonum tinctorium, 
when placed under water, disengages hydrogen. Payen has proved by the analy- 
sis of the ligneous parts of vegetables, that the amount of hydrogen is always 
slightly excessive of that of oxygen. Added to these, also are Boussingault’s di- 
rect experiments upon the growth of peas, clover, and wheat. Thus: 





WHEAT. 
Grains. After three months vegetation. 
Carbon... ee ea 46:6 88 100:0 grains have fixed carbon 41:4 
Hydrogen... 5'8 10:0 z es -- nitrogen 6&0 
Billrogen..-...-25 3°5 3°7 a es -- (water)HC 41°8 
eyren......---- 441 81-0 T = -- (hydrogen) H 0:0 
Lo eo oeso 100-0 183-2 183°2 
CLOVER. 
Grains. After three months vegetation. 
Ganhonee........ 50°8 131-3 100°0 grains have fixed carbon 80-5 
Hydrogen........ 6°0 na) ou Ss nilrogen 2°6 
Nilrogen.....-... 72 9-8 A n N waler 72-8 
Oxygen .-... 36°0 100°7 T ae -- hydrogea 3-0 
Totale: 100-0 258-9 258-9 


In the wheat there was no fixation of hydrogen, but much of carbon and water ; 
while in the clover, carbon, hydrogen, nitrogen and water were all assimilated. 
If I have insisted upon the decomposition of water, as established by Boussin- 
gault, it is because that incident in the life of plants—the fixation of the carbon 
by the decomposition of the carbonic acid—thus becomes the grand theorem of 
the general physics of the globe, which forms an equivalent to that other phe- 
nomenon so well demonstrated by Lavoisier, the combustion of carbon and nitro- 
gen which characterizes the life of animals. 
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Plants decompose water and assimilate its hydrogen; they reduce earbonic 
acid and appropriate its carbon—they decompose ammonia ; they are, in fact, the 
reducing apparatus. Animals, on the contrary, burn the carbon and hydrogen, 
and may be styled oxidizing apparatus. 

This property in plants of securing the carbon of carbonic acid, and setting tne 
oxygen at liberty, has no parallel ia any chemical foree. Chemistry at presentig 
incapable of imitating this phenomenon in the life of plants: Physics must some day’ 
afford an explanation. [t should be tried whether a daguerreotype in regarding a 
plant behaves as in the presence of a black plate, if the reflected light is deprived 
of its chemical rays. Plants certainly absorb a portion of the intensity of the sun’s 
rays, and as all these phenomena are colleagued ; if the animal produces heat 
and electricity, the plants in their turn absorb heat and electricity. 

It remains to be inquired how the nitrogen is introduced into plants. It reaches 
them by two channels: Ist. Through the air. 2d. Through manures. It has 
already been shown in the experiment upon the growth of peas in a close vessel, 
that nitrogen is abstracted from the atmosphere. Clover as well! as Jerusalem 
artichokes cultivated under similar circumstances present a similar action. If, 
however, the experiment is repeated upon the plants, this phenomenon is not 
evident ; for instance, the cereals do not abstract their nitrogen from the air, and 
hence plants, in this respect, are divisible into two distinct groups: 

Ist. Those which abstract their oxygen from the atmosphere, namely, peas, 
clover, and Jerusalem artichokes. 

2d. Those which obtain it through manures, namely, the cereals, and the 
oleaginous plants. 

Though we know that the nitrogen of some plants is borrowed from the at- 
mosphere, we cannot tell the condition or state in which it isassimilated ; it may 
be supposed that it enters directly into their organs, some one of which have the 
natural property of abstracting it from air. It can be conveyed thither by the 
water, always aérated, which 1s imbibed by the roots. The leaves of the plant 
may convert it into ammonia by means of the hydrogen of the water, which they 
decompose. Finally, this fixed nitrogen, according to Saussure’s experiments, 
proceeds, certainly in part, from the traces of ammonia contained in the air. If 
there are any doubts in this respect, doubts removable by experiment, there can 
be none as to plants which receive their nitrogen through the medium of ma- 
nures. Manuresact by virtue of their urea, uric acid andanimal matters, which, 
by decomposition, are transformed into ammoniacal salts. A single experiment 
readily proves this fact: Schattenmann (the director of the manufactory at Boux- 
willer) observed that by watering a field with the solution of sulphate of ammo- 
nia, obtained by treating horse-dung with sulphate of iron, he could readily dis- 
tinguish the irrigated spots from those which were not watered, by the vigor 
of their vegetation. Letters traced with the liquid manure were visible ata 
great distance during the whole term of vegetation. Hence, the evident im- 
portance of its application to Agriculture. In some countries the explanation of 
this theory has occasioned a profitable practice: for instance, in the Canton of 
Grisons the dung-liquor is treated with sulphate of iron ; the ammonia which is 
generated decomposes the sulphate of iron, and forms sulphate of ammonia, which, 
in this state, is potential and not volatile. Elsewhere, the urine or dung-liquor is 
mixed with sulphate of lime, which is equally efficient in fixing the ammonia ; 
but its application to the dried feces is not effectual, owing to the generation of 
carbonate of ammonia, which is wholly volatile: consequently, the efforts to neu- 
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tralize the ammoniacal odor in the stables by means of sulphate of lime, have 
not been successful. 

The researches of Payen and Boussingault have removed all doubt both as to 
the effects of ammoniacal salts as a manure, and the thorough utility of animal 
matter, or, more generally, nitrogeneous matter, in the dunging of the soils. They 
have recently shown that all true manures act by virtue of their nitrogen, and are 





_ efficient proportional to what they contain of this element. and they have given the 
following ‘Table, where they are ranked according to their equivalent value.— 


The ‘Table shows that 100 parts of farm manure can be replaced by 3 parts of 
dry blood or animal residues, and by 25 parts of grape-cake : 


BA MEDANUTC.. oo- caste eee cece nae 100 Pig@on-dom@e ..........iumcccm, Se 5 
Se ll ll 50 Liquid Flemish manure ...........6.. 200 
Residte of pressed oleuginous seeds .... Ce Gi” re T 10 to 25 
DOAK C. seoanei aie e a 25 Dry bloodor dry flesb, feathers, wool. 

Liquor from starch factories ......-... 600 PUMMIEs  so ode cc cece ees cone 3 
Wans liquor .. <2 cee - eeeeneterios  « Ger CA UMM AMMO me. <2. sees a coe 40 


We have too often alluded to the value of urine, in vegetation, to render it ne- 
cessary again to enforce upon the farmer the policy of carefully collecting the 
dung juices of his barn yards. 

We should, however, recollect that the preceding Table does not give a per- 
fectly just idea, in this respect; for we might be led to think that in the prepa- 
ration of Flemish manure or animal black, none of the products of the juices are 
lost. Consequently, though the poudrette presents a greater value, pound to 
pound, it is nuot a thorough proof that this should be preferred in the great econo- 
my ofa country. In fact, during its preparation, a great portion of useful products 
escape into and infect the atmosphere. The great advantages of liquid ma- 
nure, with which we cannot be too familiar, may be summed up in a few 
words: 

lst. Man furnishes the air with carbonic acid and water, that the farmer may 
always have a supply equal tothe requirements of his crops. 

2d. Man ejects urine and excrements, which constitute liquid manure, after a 
previous fermentation, all the other products of his alimentation. 

3d. Consequently, in the liquid manure and the atmosphere, the farmer has 
all the matters requisite for the culture of those plants suitable to the nutrition 
of man. 

The excrements of animals, which constitute the nourishment of the most 
useful plants—such as the cereals—are as necessary to their sustenance as bread 
and meat is to thatof Man; and hence the culpable neglect in allowing the waste 
of sewer juices in large cities. Among the efforts to diminish the miseries of 
the poor classes, none can take precedence of that to lessen the cost of manures, 
and as tending to this, the collection and preservation of the contents of privies 
should be provided for by the authorities of all the cities and towns, 

One more remark in conclusion of this subject. It is well known with what facil- 
ity ammonia dissolves in water, which will take up about 430 times its volume, 
and it is also well known that hydrochloric acid is equally soluble. But let us 
compare the operation of these two solutions. By heating hydrochloric acid of 
a certain density, it boils at 244-4° Fahrenheit, without being altered; and it is 
impossible to separate it from its waters by physical means. At the temperature 
of 122° to 140° Fahrenheit, water no longer retains a trace of ammonia ; indeed, 
in vacuo, it loses all its gas at ordinary temperatures, and even evaporates sponta- 
neously when exposed to air in open vessels. 
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This is a wise provision in the natural economy, for this property enables the 
condensation of the ammonia by the rains, which convey it to the plants, that it 
may be volatilized anew, and carried to those points where it will be seized 
upon and rendered available. It is doubtless the final cause of the properties of 
the aqueous solution of ammonia. 

But, as these properties are necessary in'the designs of Creation, so that vegeta- 
tion.may not be deprived of that ammonia which it requires ; so much the more 
is it important, as a personal consideration, for they are noxious in the latter re- 
spect. It is precisely, this volatility of the ammonia resulting from the decom- 
position of the animal detritus of a city, which prevents its restoration to the 
neighboring soil, as might otherwise so well be done; for it is the whole sum of 
manure which the soil requires to reproduce the sum of organic matter requisite 
for its nourishment. We should therefore direct our attention to the elucidation 
of the mode in which the rejected nitrogenous products, which we regard as lost, 
can be rendered available. 
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THE ACTION OF SALT ON VEGETATION; .. 


AND ITS USE IN AGRICULTURE. 


BY M. BECQUEREL. 


In the Memoir which I presented to the Royal Society of Agriculture in July, 
1847, I treated of the state of vegetation in the saliferous soils under the influ- 
ence of water, and laid it down as a principle, that salt and water, when added 
gradually and in small portions to plants, promoted the growth and excellence 
of fodder crops, especially in those soils naturally dry. My experience in this 
respect is based upon observations and analyses made of the old royal salines of 
the Levant and the surrounding countries. These experiments, it must be told, 
however, are only the beginning of a series which I intend to undertake upon 
the use of salt as an amendment [ameliorator?] in Agriculture, commencing, 
however, with the study of its action in the different phases, of the growth of 
the cereal and fodder plants. To proceed systematically, we must before passing 
10 the application, determine the principal physiological phenomena induced by 
the salt during the course of vegetation, so that we may avoid or follow them, 
accordingly as they are useful or prejudicial to its development. 

Those who deny the salutary influence of salt upon vegetation, under certain 
circumstances, are perhaps too much biased by the idea prevalent among the 
ancients, that sterility is the inevitable consequence of its application. ‘This 
may be true in those countries which receive but little rain, and where the sun 
is intensely hot; but the exception is not applicable to humid soils. 

The hygroscopic state of the soi] being an important element in determining 
the question, by abstracting it we render it extremely complicated. On the other 
hand, in sowing salt simultaneously with the seed, it has never been determined 
how it acts or whether its mode of action is the same: 

Ist. In germination. 

2d. During the development of vegetation, from the extremity of germination 
to budding, that is to say, while the plant sprouts. 

3d. From the sprouting to the fructification. 

Ath. Finally, from the fructification to the entire cessation of vegetation, or 
the death of the plant. 

If this had been known sooner, the opinion of certain persons as to the action 
of salt in vegetation would certainly have been modified, but as the question is 
very complex, it was necessary to divide it, and study cach proposition sepa- 
rately. 

From the experiments which I made as to the action of salt upon germination, 
the following conclusions are to be drawn: 

lst. Common salt, in certain proportions, retards and even partially destroys the 
germination of rye grass and white mustard seeds. 

2d. It completely destroys those of wheat and vetch. 


3d. It impedes, in a measure, the germination and vegetation of many plants. 
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Thus it is seen that though the salt may not destroy germination, it neverthe- 


less injuriously affects the young plants during vegetation, by inducing a change 
in their embryo in the initiatory development of life. 

Can We not interpret this injurious tendency of the salt in the very first act of 
vegetable life ? 

When a seed is subjected to the combined action of water and of heat, it 
swells, and the starchy matter of the cotyledon passes into gum and sugar, as 
food for the nutrition of the plantlet. These substances act the same part to 
young plants that milk does in the nutrition of young animals. Now, as salt is, 
in general, an antiseptic, being often used to prevent the putrefaction of animal 
and organic matters, it naturally follows that if its presence will prevent those 
transformations of the starchy matter of the seed only by which it can be ren- 
dered alimentary of the plantlet, the plantlet must necessarily perish. Though 
the destruction may not be complete, still the plant suffers during its vegetation 
from the ill effects produced by the salt during its germination. 

As regards the action of salt in the second phase of vegetation, it niay be ad- 
mitted, à priori, that it should not influence the development of vegetation, from 
the completion of germination to the moment of blooming, in the same manner 
as during germination ; since, in this case, the salt seems to oppose the decom- 
position of starchy matter, and its transformation into gum and sugar; while in 
the other instance, as soon as germination is completed and respiration takes 
place in the leaves, the salt is carried by water into the different tissues and ore 
gans, and should then act only proportional to the quantity introduced, to hasten 
or retard the phenomena and the different elaborations of the juices designed for 
the nutrition and development of the plant. The salt, therefore, should not play 
the same part in both cases. Numerous experiments have effectually confirmed 
this deduction drawn from facts previously noted. 

The facts stated in my Memoir authorize the following conclusions: 

Ist. That salt in solution is prejudicial to germination, being alterative or de- 
structive of the embryo according to the quantity employed. When the change 
is very sensible, the development of the young plant is much less perfect than 
without the action of salt. 

2d. That germination is accomplished without the aid of salt, and that when 
the plant has shot above ground, the application of salt and water even in large 
doses, causes no alteration of the tissues, nor any disturbance of the vegetation, 
not even to the budding. As to what are its effects then and afterward, is yet to 
be determined by the result of some experiments now in progress. The plants 
usually acquire more vigor than those growing in the natural way, provided the 
proportions of salt are not excessive. The amount taken up by plants equals, 
sometimes, eight per cent. of their weight when dried. 

3d. That the influence of salt upon germination, even in presence of water, 
may serve, to a certain extent, to explain the conflicting results, as to the action 
of salt as an amendment [ameliorator ?], of experimenters who kept no record of 
the time of salting. 

4th. That when used as an amendment in soils destined for the culture of the 
cereals, it should not be spread at the time of sowing, because it is hurtful to 
germination. The better plan would be to apply it about the month of March, 
when the earth is moist, and previous to the development of active vegetation. 
In operating at this season, be careful that the winter rains do not carry the salt 
too deeply into the soil, else it will lose its power of promoting vegetation in the 
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spring. The quantity of salt to be used depends upon the nature of the plant 
under cultivation, as all plants are not equally benefited by its use. 

Kuhlmann’s experiments have proved that salt, when mixed with nitrogenous 
manures, is a stimulant of vegetation. It will then be necessary to ascertain 
whether, as to certain plants which require a substantial nourishment, salt un- 
combined with these manures would not, by inducing a too vigorous growth, en- 
ervate such plants. 

oth. That the large quantity of salt required by the stalk of the cereals, under 
the circumstances mentioned, may contribute to give them the qualities of fodder. 

6th. That all these results determine nothing as to the product in grains, 
which will only be known when the experiments are completed in the coming 
year. 

7th. That in moist meadows the salt should be sown at the time when vegeta- 
tion develops. In dry meadows, rain must be waited for before applying the salt. 

8th. That in soils with impermeable bottoms or clayey substrata, the applica- 
tion of salt should not be often repeated, for the portion first added suffices for a 
long time, and sometimes may even injure later germinations. If, on the con- 
trary, the substrata are permeable, it is necessary to renew the salting at each 
culture. Before taking a definite part in this respect, we should appeal to ex- 
periment, the only sure and safe guide. 

Salt remains in the soil a shorter or longer time, according as its substratum 
is permeable or impermeable ; and as all plants do not accommodate themselves 
in the same degree to the salt regime—the vetch, as an example—it is neces- 
sary, in the rotation of crops, to plant therein the leguminous and other plants 
whose growth would be retarded by the salt. 

The end proposed in my Treatise is to point out the path to be followed in ex- 
periments for the exact determination of the part acted by the salt, as an amend- 
ment, either with or without the concurrence of nitrogenous manures. 


A FARM BUT A MANUFACTORY, 
THE USE OF SALT. 


Ir was not because we apprehend that Salt is likely ever to be used in our 
country as a manure to an extent sufficient to make its value for that purpose 
a question of general interest, that we have selected the following, but because 
of the philosophical principles which it contains as connected with Agriculture. 
But the reader can peruse and judge for himself, whether such dissertations are 
not much more useful, though they may be dryer, for young men wanting to 
provide for themselves a wider and more solid basis for improvement, in a better 
knowledge of the principles of their profession, than is to be expected from a re- 
‘lation of the mere details of practice followed in some case where an acre has 
been made to yield a heavy crop of corn, or a bullock to yield a heavy crop of 
tallow. Such, at least, is our view of the matter, and such our aims, without 
any object or desire to deceive or be deceived. 

From the London Agricultural Gazette. 
THE VALUE OF SALT AS A MANURE. 
In your Journal of April 8th I read that Professor Dumas, who in conjunction with Mr. Milne 


Edwards, was engaged by the French Government to examine into the value of common salt as 
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a manure, has recorded in the following terms the conclusions arrived at from their inquiries on 
the subject in England: 

“I quit England with the conviction that the problem of the employment of salt in Agricultare 
is chimerical We have been sent frem county to county without result. Here they send us 
into the neighborhood of the salt-mines; when we were there we were told that salt was not a 
prophet in its own country. I am convinced that the most desirable mode of preparing a good 
manure is by employing the phosphates and ammoniacal salts, rather than sea salt, however 
cheap the latter.” In my opinion the conclusion they have come to, viz., that salt is of very little 
value as a manure, is perfectly correct. Opinions unsupported by facts or reasons are, however, 
not worth much, and as I am aware that many practical agriculturists advocate the employment 
of salt, I will endeavor to explain the grounds upon which I dissent from them. Iam quite willing 
to admit that numerous experiments have been recorded, wherein a beneficial effect of salt upon 
the crop was sufficiently evident The question with the French chemists, however, and that to 
which the remarks I am about to make refer, has not reference to the special, or occasional, but 
to the general applicability of salt as a manure, and to its importance as such in a national point 
of view ; I shall not, therefore, quote any particular experiments of my own, but shall endeavor 
to show: 1. That no substance can be nationally or universally useful as a manure, which is not 
largely exported from the soil. 2 That salt exists to a very small extent in the exported pro- 
duce of a farm; and that it can never be substituted for those constituents which are largely ex- 
ported, and in which most soils are more or less deficient. Considering a farm as a manufactory, 
of which the imported manures represent the purchased raw material, and from which the ex- 
ported products are corn and meat it is evident that the nature of the imports which it will 
be necessary to provide must depend upon that of the exports. The amount of such ex- 
ports must vary according to climate, soil and cultivation; but assuming the extreme case of an 
export of 50 bushels of corn from an acre of land one year, and 100 Ibs. of live-weight of animal 
the next. let us endeavor to estimate the loss to the land of several of its constituents by such 
means, and especially that of salt. Fifty bushels of grain may be said to contain 50 to 60 lbs. of 
mineral matter. In perfectly ripened grain it is doubtful whether either chlorine or sodium, the 
two constituents of common salt, exists; but the point of perfection in this respect is seldom at- 
tained in our climate, and it is probable that it is owing to variations of this kind that the presence 
and amount of salt in grain ashesare found to be uncertain The average quantity in such ashes 
may, however, be said to be probably little more than 1 per cent. if even so much as that; so that 
50 bushels of grain would contain less than 1 lb. of salt. By direct experiment I find that a lean 
sheep of 100 Ibs. live-weight, yields about 8 to 10 lbs. of bone, 12 lbs. skin, and 5 lbs. blood; the 
flesh, fat and entrails, &c., comprising the remainder The bone contains no appreciable amount 
of salt, while the total mineral matter of the other parts of the sheep amounts only to a few 
ounces of which quantity a very small proportion must be estimated to be common salt. It is 
evident, then, that the amount of salt exported from a farm in corn and meat is exceedingly 
small; but if we look at the loss of phosphoric acid and of nitrogen which the farm sustains under 
the same system of sales or export. the case will be found to be very different. 

Of the 50 or 60 lbs. of mineral matter contained in the 50 bushels of grain, about nine-tenths 
would be salts of phosphoric acid, and the sheep weighing 100 lbs. alive would carry off 3 to 4 
ibs. of phosphate of lime inits bones, besides a few ounces of phosphoric acid salts in its other 
parts Again, the 50 bushels of grain may be said to contain 50 to 60 Ibs. of nitrogen, and the 
100 lbs live-weight of animal 4 lbs. of the same substance It is seen, then, that while the soil 
would be exhausted in two years of 40 to 50 lbs. of salts of phosphoric acid, and of a still larger 
quantity of nitrogen, the amount of salt removed in the same period, and by the same course, 
would scarcely reach a pound. Some writers have said that farmers do not know their own in- 
terests when they purchase the expensive foreign guano rather than the cheap salt of home re- 
source, and employ the bones of distant countries instead of the sulphate of soda manufactured in 
our own towns; but no one who will carefully consider the statements given above can be ata 
loss to understand why salt and sulphate of soda cannot be substituted for phosphates and ammo- 
nia. It is worth consideration, also, that in many parts of England thousands of acres have been 
brought from a barren waste into the highest state of fertility, by the importation, in some form or 
other, of phosphates and ammonia, without any direct supply whatever of common salt. 

The employment of salt as manure cannot, then, I think, be advocated as providing an im- 
portant constituent of the ordinary exports of a farm, but only to be of limited necessity, and 
applicable with economy to a small extent, or in special and occasional cases. It is considered 
that when corn is used for corn crops the straw is brighter and the grain of finer quality ; but 
perhaps no one will maintain that it would increase the number of bushels upon a corn-exhausted 
soil; and if this be the case, but a low rank can be claimed for it by the side of manures which 
are known to enhance the produce of the land. I fully admit some beneficial influence upon the 
elaborative actions in the juices of plants under the agency of common salt, but it is probable that 
such an effect will generally be observed only in highly manured soils, where, under certain con- 
ditions of season, vegetation would be too luxuriant; and it may be doubted, indeed, whether 
even in these cases an equivalent supply of soluble saline matters, more essential as constituents 
of the fixed products of the plants, might not with advantage substitute the salt. 

On the other hand, however, the ready solubility of common salt itself, as well as that of com- 
pounds which may result from its reactions on the contents of the soil, is a property which may 
render it of real service in cases of over-luxuriance, arising from an otherwise too prominent sup- 
ply of organic constituents to the plant. There are other instances than that afforded in salt, of 
mineral substances being of apparently great use in the juices of plants, without seeming to con- 
stitute portions of the fixed products of the plant; and we must be careful, therefore, not to deny 
the importance of the presence in the soil of any substance, merely because it does not exist in 
the exports of the farm; but at the same time it should be borne in mind that unless a substance 
be either sold off the farm or diminished in quantity by drainage or actual waste, the renewal of 
a ae E provided can very seldom be needed. 
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The solubility of salt, already referred to, might be said to be a canse of its rapid exhaustion 
from a soil by drainage, but such loss will be freqnently compensated for by the incidental import 
of salt for cattle, and by the small amount contained in artificial food. Again, it may be urged 
that a large proportion of farms export other articles beside corn and meat; but the same local 
circumstances which lead to such a cause, generally at the same time afford sources of manure 
not at the command of those circumstanced as our case supposes. Indeed, where town manures 
are used, the amount of salt provided must always be considerable. The discrepancies in the 
accounts that are — of the effects of salt as a manure need not lead us to doubt the cor- 
rectness but only the completeness of the statement ; and if. as I have shown above, this substance 
is not reqnired in any material quantity as a constituent of the exports of a farm, and if it be also 
true that when useful as an agent it is so only under particular circumstances of excess of some 
substances supplied to the plant over others, the differences in result are what we should expect. 
In illastration of this point I may observe that a few years ago some experiments were carried on 
upon agricultural plants at the gardens of the Horticultural Society, at Chiswick, under the direc- 
tion of Mr. Solly, and on comparing the results which he obtained by the application of various 
substances to a garden soil (probably already in a state of fertility far excceding that which is 
usual under a high condition of field-culture) with those obtained by the same substances upon 
exhausted land on my farm at Rothamsted, I found that in many important instances the effect 
seemed to be very beneficial in the one case, and not at all so in the other. Such facts as these 
plainly show us that upon soils where the essential elements of plants are wanting, no benefit 
can be derived from the use of salt or any other substance which does not become a constituent 
of the produce. Where, however, in the growth of grain, all other essentials are provided, the 
use of salt may be advantageous by giving a healthy tone to tbe vital actions of the plant, and 
thereby improving the quality, and even to a small extent increasing the quantity of the produce 


80. 

The effect of salt is, however, much more marked upon the green produce of a farm than upon 
corn crops, and the large quantity of it which is found in some plants of the former kind might 
well lead us to question whether it be not an essential element of such produce, as well as a nse- 
ful ageut in the processes of vegetation in such cases. Mangel-wurzel, for instance, contains, 
comparatively speaking, a large amount of salt, and the effect of its application is perhaps more 
evident in the case of this plant than in that of any other. When, however, we bear in mind the 
small amount of selective action which is exercised by the roots of planta npon the soluble con- 
tents of the soil; that in the ash of the mangel-wurzel, as well as in that of all other green pro- 
duce, we have the saline matter of the juices mixed with those of the parts formed from those 
juices; and, farther, that this plant, more particularly when fresh gathered, and before fermenta- 
tion to some degree has taken place in its fluid contents, is known to act as a purgative to animals 
fed upon it, we cannot fail to admit the presence of a large amount of as yet unorganized matter, 
and the probability also that some of it is extraneous and unnecessary to the growth of the plant; 
and in this latter supposition the existence of salt in the produce would show an ample resource 
of it in the soil, rather than prove ite importance to the plant. Reasons of this kind must not, 
however, be taken as satisfactorily proving the non-essentialness of salt as a manure to those 
plants wherein we usually find it, but they should be considered more as pointing out the direc 
tion and the necessity of farther experiment on the subject, and especially so when we.find in 
the animal economy instances of a very analogous kind. Thus it is found that although the blood 
of animals, which may be compared to the juice of vegetables, contains a large amount of common 
salt, which cannot be supposed to be unessential to the healthy actions of the body, yet ita pres- 
ence appeara doubtfal in any of the resulting products of the processes of the animal. The ques- 
tion, then, of the use and importance of salt to some few plants, and under certain particular cir- 
cumstances, is still open to investigation, and should it be decided affirmatively, we should yet 
have to determine whether or not it was necessary in such cases to employ it in any large quan- 
tities, or even directly as a manure at all. Forthe reasons I have adduced, I cannot but fully 
concur in the general opinion expressed by Professor Dumas, more especially as applicable to 
the state of Agriculture in France at the present time, and I will venture to assume the following 
positions: 1. That salt can never be a substitute for the constitaents ammonia and phosphoric acid. 
2. That no soils exporting corn and meat can be restored to fertility without the application of 
these two substances. 3. That mach of the money now expended in purchasing salt for agri- 
cultural purposes would be more profitably employed in procuring ammonia and phosphates. 
4. That salt, although apparently essential in the anima) economy, and perhaps in that of planta 
also, is Sine from a farm in such small quantities that many soils will, ander an ordinary sys- 
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tem of cultivation, never require its direct application, and others will do so seldom, and toa 
small extent only. J.B. LAWES. Rothamsted. 
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Charlbury subsoil-plow, description of, i. 412. 

Cheese, making of, ii. 314. 

—— preparation of the Rennet, ii. 314. 

breaking and straining the Curd, ii. 315. 

+— machine for this purpose, ii. 315. 

—- vat, the, ii. 316. 

pressing of, machines for, ii. 316.329, 330. 

—— making of, from sweet milk, ii. 316. 

—— Cream, ii. 321. 

—— drying and coloring, ii. 316-17. 

Insects infesting, ii. 321. 

Cheese-press, the stone, ii. 329. 

the Compound Lever, ii. 330. 

Cheese-rack or turner, ii. 332. 

Cheese-vat, description of, ii. 315-16. 

Chemical Constitution of Soils: see Soils. 

Chemistry, connection of, with Agricnlture, i. 22 

— its importance overrated, i. 23. 

value of an acquaintance with, to the 
Farmer, i. 62. 

Professor Law on, i. 25. 

its true value. i. 235. 

Cheviot breed of Shcep, ii. 449. 

Cheyne, Captain, mixture of, for his horses, 1.548 

Chickens. management of, ii. 226. 

Cnilders, Mr., ou feeding Sheep on Turnips,i.457 

Chine-fellon, a disease in cattle; causes and 
remedies, ii. 277, 

Choosing the kind of farming, i. 68—And a 
Tutor for it, i. 69. 

Churning of cream, ii. 309-10. 

of sweet milk, ii. 313. 

Charn, various forms of, ii. 322. 

the barrel, ii. 322. 

— Wedgewood’s table, ii. 323. 

—— the box-hand, ii. 324, 

— the Irish box, ii. 325. 

— the plunger, ii. 326. 

— the same, by power, ii. 327. 




































































Churn, the oscillating, ii. 328. 

comparison of the various kinds, ii. 307. 

Cirencester Agricultural Institute, i. 25, 141. 

Cisteru for rain-water. i. 134. 

Classification of corn-plants by the ear, grain 
&c. ii. 25. 

Clay soil, the pure; characteristics, i. 214. 

— effect of sand on it, i. 215. 

Clay-loam, i. 215. 

Climates, great varieties of, i. 198. 

—— general causes of these, i. 201. 

local causes which modify, i. 203. 

— in Great Britain, 1. 204. 

— as shown in the distribution of plants and 
animals, i. 206. 

recent change of, in Great Britain, i. 208. 

causes of this, 1. 209. 

-——- of the United States, i. 198. 

Dr. Forry on, i. 198, 201. 

— Jefferson on the differences of, i. 203. 

geographical distribution of, i. 200. 

Closed-boiler steaming apparatus, i. 566. 

Clouds, varions forms of, i. 175. 

weather indicated by, i. 175. 

prevalent forms of, in summer, ii. 246. 

in autumn, ii. 362. 

Coach-house, position, &c. on the steading, i. 98. 

fireplace in, i. 98. 

Collar for the plow-horse, various forms, i. 388. 

Colman, Mr. observations of. in Europe, i. 25. 

on Chemistry and its application, i. 25. 

Colors of Soils, i. 219. 

Comparative Anatomy, valae of to Farmers, i. 61 

Composts, preparation of, li. 66, 185. 

various substances nsed for, ii. 66-7. 

Concrete, for steading floors, i. 129. 

Conduits for drains, building of, i. 326. 

various forms of, in drains, i. 341. 

Constitution, importance of attention to, ii. 431. 

Contracts for building steadings, i. 122. 

Cooked food, advantages of, to the horse, i. 546. 

Corn, quantity consumed by farm-horses. ìi. 278. 

—— advantages of, to young horses, il. 279. 

— see }Vheat, Oats, and the various Grains. 

Corn-barn, pesition of, on the steading, i. 86. 

size, form, &c., 1. 86. 

its floor, i. 87, 88. 

—— its door, i. 87. 

Corn-box for sheep, description of, i. 453. 

another form of it, i. 476. 

Corn-bruiser for horses, i. 559. 

hand, i 559. 

power, 1. 560-1. 

Corn-chest, best form of, i. 90. 

Corn-fodder, 1%. 40. 

Corn-markets, ii. 52. 

stock and sample, ii. 52-53. 

—— -—— advantages and disadvantages, ii.53,54 

—— ~— frauds perpetrated in, ii. 54. 

—— —— measure used in, ii. 55-56. 

Jaws relating to them, ii. 56. 

Coronz round the Sun, i. 189. 

weather indicated by, 1. 189. 

Corrosive sublimate, to prevent Dry Rot, i. 141. 

Cost of materials, 1. 146-7. 

Coulter of the East Lothian plow, i. 256, 260. 

of the Lanarkshire, i. 262. 

— of the Mid-Lothian, i. 267. 

—— nature of its action on the soil, i. 271. 

Courts for Cattle, position of, i. 109. 

—- their size, &c., 1.°109. 

Coventry, Professor, i. 40. 

Cow-cabbage, culture of, i. 441. 

Cow-house, its position, size, &c., 1. 99. 

its floor, i. 100. 

—— —— mode of fixiag cattle in, i. 101. 

—— — form and size of window, i. 105. 



















































































IV 


Cow-pox, the, ii. 277. 

Cows, treatment of in Winter, i. 496, 498. 
feeding of. i. 499; ìi. 84, 85. 

—— treatment of, while with calf, ii. 82. 

— to ascertain when in calf, ii. 83, 104. 
——— diseases to which then subject, ii. 84. 
—— danger of slipping the calf, ii. 86. 

—— trcatment of, to prevent this, ii. 87. 
during parturition, ii. 89. 

— the udder, ii. 99. 

reckoning table for calving time, ii. 104. 
— diseases alter calving, i 105 

their remedics, 1i. 105. 

—— effects of spaying on them, ii. 107. 
Serving them with the Bull, ii. 107. 
— in Summer, diseases then, 11. 277. 

—— canses affecting their milk, ii. 317. 
Guénon’s Treatise on, ii. 99, 100. 
Cradle-scythe. description of, ii. 386. 

Cream, churning of, it. 310. 

— its chemical composition, 13. 318. 

—— cheese, making of, ii. 321. 

Creaming of milk, the, ii. 309. 

Croall, Mr., bis mode of feeding horses, i. 548. 
Crops: see Wheat, Beans, Pease, Oats, Rye. 
Crossing live-stock, ii. 437. 

Crosskill's clod-crushing roller, ii. 352. 
Cross-plowing, objects, &c., i}. 121. 
Cultivator: see Grubler. 

Cunningham's plow: see Mid-Lothian Plov. 
Curd of milk, composition of, ii. 319-20. 
Curd-cutter, description of, ii. 316. 

breaker, ji. 328. 

Curt in potatoes, causes and prevention, ii. 203. 
Currie Plow: see Mid-Lothiun Plow. 

Curtis, Mr., modes of feeding cattle, 1. 516. 
Cylinder straw-cutter, i. 551. 

turnip-slicer, 1. 475. 


D 


Dairy, general management of, i. 510. 

—— opcrations in mixed husbandry, ii. 305. 

Dairy-farm, general arrangements, I. 67. 

—— —— modified steading for, 1.124. 

—— —— grazing cattle on, ii. 305. 

Dairy-maid, duties of, i. 162; ii. 308. 

Dale’s hybrid turnip, culture of, i. 437.—Its ori- 
gin, i. 440. 

Dalrymple, Mr., on the profit of draining, i. 376. 

Damaged wheat, detecting, ii. 28. 

Davy. Sir Humphry, his agri. chemistry, i. 23. 

his theory ol irrigation, ii. 74. 

—— on fermentation of dung, ii. 191. 

Deanston subsoil-plow ; its action, i. 408, 419. 

Deep plowing, advantages of, i. 402. 

Dew, theory of, and its influences, ii. 241. 

De Rham on tanks, i. 153. 

Dibbling, sowing wheat by, ii. 419. 

Dick, Professor, i. 43. 

Difħcultics of the young farmer, i. 5. 

means of overcoming, i. 7. 

Disk straw-cutter, i. 554. 

Discases of Sheep, i. 476 ; ii. 408. 

— of Cattle, i. 522. 

— of Horses, i. 568-69. 

— of Swine, ii. 12, 13. 

— of Calves, and their treatment, ii. 104. 

— of Cows alter calving, ii. 105. 

— of Potatoes. ii. 203. 

of Poultry, ii. 223. 

Distribution ot labor, i. 5, 17. 

of plants, i. 206. 

—— of animals over the earth, i. 200, 207. 

Docking draught-colts, how done, ii. 217. 

Doddering sheep, ii. 297. 

Dog, the drover’s, i, 481. 

—— the shepberd’s, training of, ii. 172. 
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Dog, varieties of the, ii. 173. 
Double mould-board Plow, ii. 332.—A form of, 
altered into a ScufHer, 1i. 333. 

Drafting sheep, &c., i. 404. 

Drag-log, the, il. 147, 353. 

Draining, wiuter the season for, ì. 74. 

—— pastoral farms, importance of, 1. 459 

—— of the steading, i. 323. 

Drains and draining, definition of, 1. 302. 

universal necessity for them, i. 306. 

indications where wanted, i. 306. 

connection of Geology with i. 308. 

importance of knowing principles, i. 309 

Drains for the farm-buildinggs, i. 116. 

grating for thei, i. 119. 

—— for liquid manure, i. 120. 

— ficld, various kinds of, i. 310. 

—— open ditches and gaw-cuts, 1. 311. 

old mode of, i. 311. 

system introduced by Elkington, i. 312 

subsequent modifications, 1. 312. 

—— various sources of water, i. 313. 

—— plan of sheep-drains on a hill, i. 317. 

-—— the open drain in grass, i. 317. 

— the closed, i. 318. 

— applicatio: of Elkington’s system to a 
pool, i. 318. 

—— and to bogs and marshes, i. 320. 

— example of this, 1. 320. 

— mode practiced in Ireland, i. 320. 

—— bog-draining, i. 320. 

—— tools used in making, i. 321, 331. 

—— description of Elkingiou’s system,i.323,331 

—— mode and cost of cutting, 1. 324. 

guage for them, 1. 326. 

—— building the conduits, i. 326. 

— filling-ap, and substances used, i. 327. 

section of one, with well and bore, i. 

—— principles on which founded, i. 331. 

—— Thorough, i. 333. 

—— objects sought to be attained, i. 333. 

necessary depth, 1. 333. 

necessity of ducts in, i. 337. 

— tlle-ducts, 1. 338. 

—— the main drains. i. 340. 

—— regulation of the fall. i. 340. 

position of the small drains. iL 341 

— their depth, i. 343, 352.— Ascertaining this, 

i. 344. 

distance between the, 1. 345, 368. 

evils of too great a distance, 1. 346, 

position of, with the main drains, i. 347 

proper direction of the run, i. 347. 

—— mode of cutting. and the tools, i. 351. 

— filling in, i.353.— Materials used for, 1.353. . 

—— stones for, i. 353.—Mode of preparing them, 
i. 354. 

—— Implements for filling-in, i. 354. 

—— view ofa stone-drain completed, i. 357.— 
Its dimensions, 1. 357. 

—— time required for making a stone, i. 358. 

— plan of a thorough-drained field, i. 372. 

—— best pcriod for executing draining, i. 373. 

amclioration of the land by draining, 1.374. 

— its influence in improving health, i. 375. 

—— examples of the profit of, i. 376. 

Draining in America, 1. 303. 

—— in the Eastern States, i. 305. 

— letter on, from au Agricultural Inst., i. 306, 

Drain, the flat stone, i. 377. 

the peat tile, i. 377. 

—— the clay land shoulder, i. 379. 

—— the plug or wedge, i. 379. 

—— the sod, i. 380. 

—— by the mole-plow, i. 381. 

with larch-tabes, 3. 382. 

— with brashwood, i. 382. 
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Drain. brick, its durability, i. 382. 

—— employment of the plow in cutting, 1 3°3 

various plows tor this; McEwan’s, i. 383. 

— Green's, and Pearson’s. i. 383. 

scientific principles in draining, 1. 384. 

Drain-guage, 1. 326. 

Drain-plows, various: see Drains, 

Drain-tiles for main drains, i. 359. 

necessity for the sole, i. 359. 

size and form, i. 360. 

number required per acre, 1. 361. 

—— —— junction of small and main ones, i. 362. 

—— —— laying them down, i. 363. 

plumb-level for, i. 365 

—— —— mode of fixing and covering, 1. 365 

joining with the main drains. i. 366. 

—— —— the snb-main drain, position, &c.,i.367. 

—— —— size of, for the small drains, i. 368. 

—- —— the soles for, i. 368 — Putting them in, 

i 368. 

—— — filling up. i 369, 

view of a tile aud sole drain, i. 371. 

Drain-stone screen, or harp, 1. 354 

rake, beater, &c., 1. 355-6. 

Draught of the plow, i 285. 

Draught-Horses, breaking them iu, ii 212. 

shoeing. docking, &c., il. 216. 

points desirable to cultivate, ii, 439. 

the Horse, ii. 439. 

the Stallion, ii 440. 

—— the Mare, li. 441. 

Drawing turnips, carrots, &c , 1.421. 

Drill sowing-machines, ii. 153 

Turnip, ii 258 

—— Grubber, description of, ii. 334 

—— Harrow, ii. 334 

unsuited to America, ii. 258-9. 

Drilling, single, objects, &c., 11. 117. 

double, ii. 121 

Drive work, or it will drive you, i 17. 

Driving and slaughtering cattle, i. 525.—Sheep, 
L' 478.—Swine. il 5, 6 

Dryness of American soil, i. 226 

Dry-rot in timber, prevention of. i. 141. 

Dry-stone dykes, building of, ii. 353 

their varieties in hight. &c. ii 353-4 

—— —— openings and stiles in, ii. 357. 

expedients to increase the hight,i.357. 

Duck-mire pool, drainage of, i 318. 

Ducks, management of, ii. 16, 233 

gathering, &c., of their eggs, li. 422, 424, 

Dudgeon, Mr., on feeding pigs, ii. 12. 

Dung, farm-yard, in the fields, ii 56. 

position of the heaps, ii. 57. 

removal from the cattle-courts, ti. 60. 

laying down the heaps, ii. 60. 

—— spade, for cutting and lifting, ii. 61. 

preparation of for potatoes, 11 180 

—— proportion needed for them, ii. 194. 

—— its distribution, ii. 195 

turning the heaps, ii. 181. 

preparation of for turnips. 11. 183. 

necessity of its fermentation, ii. 191. 

usual quantity on fallow land, ii. 349. 

Dung-hawk or drag, ii. 193. 
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Dunghills and composts, management of, ii 180. 


Dutch clinkers, pavements of, 1 132. 

—— plow, description of, i. 253 

Dutchess Agricultural Institute, i 306; ii. 69. 
Dykes, stone, building of, ii. 353. 

openings for sheep in, ii. 357. 

stiles in, it 357. 

—— —— means to increase the hight, ii. 357. 
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Earning for cheese-making, ii. 314. 
East Lothian or Small’s plow, i. 255. 
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East-Lothian drill sowing-machine, ii. 153. 

Eecaleobion, description of ii 237. 

Sdinburgh Oniversity, agri chair in, i. 40. 

— Veterinary College of, 1. 43. 

Education, agricultural, 1. 9. 59. 

Egg, changes while batching, ii 237. 

Eggs, treatment of, &c., ii. 422. 

gathering them. ti. 422. 

—— modes of keeping them, ii. 423. 

— composition, analyses of, &c, ii. 425-6. 

trade in them, ii. 427 

Egypt, artificial hatching of fowls in, ii. 236. 

Electricity, relations ofto Agriculture, i. 20. 

value of a knowledge of, to farmers, i. 60 

—— influence of on the weather, i. 180. 

its sources. i 180, 181. 

Electrometer and Electroscope. i. 183. 

Elkington, Mr., new system of Draining, i. 312 

—— application of his system, i 312, 318. 

to bogs and marshes, i. 320. 

—— detailed description of the system, 1.323, 

principles on which founded, i 332. 

—— its applicability to Scotland, 1 333. 

Engine-house, position of, 1 89. 

England, artificial treatment of stock in, ii, 105. 

more disease thns induced, ii 105. 

the Agriculture of, i. 201. 

Entomology, value of to the farmer, i 22. 

Establishment of Scieutific Institutions of Prac. 
tical Agriculture, i 35, 46. 

Ethrioscope, the, i. 205. 

Evans, Mr, plug-drains of, 1. 380. 

Evaporation as a source of electricity, i. 181. 

Evils of nat studying Agriculture, i. 49. 

Ewe house, Buarnett’s, 1 170. 

Ewes, Drafting of, in Autumn, ji. 403. 

Tupping of, ii. 404. 

—— Bathing of, ii 406 8. 

Ewes, lambing of, ii. 155. 

— accommodation for, when lambing, ii. 157, 

their delivery, 11. 157, 158. 

— their subsequent treatment, ii. 160. 

—— pasturing them, il. 166. 

—— differences in the treatment of breeds, 13.167 

— Diseases at lambing: Remedies, ii. 170. 

after lambing. ii. 170. 

—— advantages of shearing them last, ti. 294. 

— mode of milking them, ii. 295. 

Experience, advantages of, to the farmer. i. 6. 

Expcrimental farms, their advantages, i. 55. 


F 


Factors, evils of ignorance of Agriculture, i. 52. 

Facts, observation of, and its importance, i. 210. 
*— kind of, to be recorded, 1. 211. 

Failure of the Potato crop; its canses, ii. 203. 

Fallowing, objects of, 11. 346. 

bare, and soils requiring it, ii. 347. 

—— nature of its action, ii. 351. 

Fallow-land, weeding it, 11. 347. 

manuring, li. 348. 

liming, il. 349. 

Fardlebound, a disease of cattle: remedies,i.525. 

Farm, employments on. in winter, 1.74. 

duties of various persons employed, 1. 158 

— steward, duties of, 1. 159. 

plowman, i. 160. 

shepherd, 1. 247. 

— field-worker, i. 162. 

—— dairy-maid, i. 162. 

— see also Farm Servants. _ A 

Farmer, the young, education suited to, i. 59, 

Farm-honse, form of, i. 153. ; 

ground-plan of its kitchen. 1. 154. 

——— —— the cheese-room, &c.1.156.- | 

— its position relative to steading, 1. 157, 


Farming, different kinds of, i. 64. 
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Farming, store, i. 64. 

carse, or grain, i. 66. 

—— inthe neighborhood of towns, i. 66. 

dairy, i. 67. 

— mixed husbandry, i. 68. 

choosing the kind of, i. 68. 

selecting a tutor for teaching, i. 69. 

dealing with the details of, 1. 71. 

Farm- servants, wages of, ii. 46. 

the plowmun’s wages, ii 46. 

— — in bothies, ii. 47, 48. 

—— — the steward, li. 49. 

—— — the shepherd and hedger, ii. 49. 

— — the cattle-man, ii. 49, 

—— — the field-worker, ii 51. 

comparison of their condition, ii. 51. 

Farm-steading: sce Sfeading 

Farm-steward, duties of, i. 159. 

wages of, ii 49. 

Farm-work, modes of describing, i. 15. 

Farm-yard dung, for potatoes and turnips, 
ii 180. See also Dung. 

Farquharson, Dr. on hoar-frost, i 194. 

Farrowing of sows, ii 217. 

Fattening of sheep, effect on the wool, ii. 302. 

Feathers of fowls. uses of, ii. 23. 

how formed, ii 239. 

Feering ridges, how done, i. 290. 

——- for cross-plowing. ii 113. 

— for drilling, ii. 117. 

Felienberg, M. de. agricultural institution, i. 44. 

Felting power of wool, ii 303. 

Fermentation of farm-yard dung, ii. 181. 

— necessity for it, ii 190. 

—- opinions relative to, ii 191. 

Field-gates, construction of, ii 260. 

their posts, ii. 260, 261. 

—— — modes of constructing, ii. 262. 

iron, li. 264. 

wire, li. 265 

their pillars, and fastenings, ii. 265. 

Field-work advantages of forwarding, ii. 108. 

Field-workers, duties of, i. 162, 

their wages, ii 50. 

Fin!ayson’s grubber, deseription of, ii. 207. 

Fireplace in the coach-house, i. 98. 

Flail, description of the, ii. 345. 

Flat stone drain, how made, i. 377 

Flax, pulling of, &e. ii. 365. 

—— weeding of, ii. 365. 

steeping and drying. ii. 366, 

average value of the crop, ii 368. 

—— botanical classification. ii 371. 

importation of the seed, ii. 372. 

Fleeces, rolling, packing, &e. ii, 298. e 

average weight of, ii 304. 

Floor of the corn-barn, i 86, 88. 

materials for, i. 88. 

— ofthe stables, i 93. 

—— of the riding-horse stable, i. 98. 

— of the byres, i. 100. 

Flottebeck, Flanders, ag. institution at, i. 49. 

Flour, grinding wheat into, ii. 29. 

how to judge of its quality, ii. 29. 

various adulteratious, ii. 30. 

— mode of detecting these, ii. 30. 

— analyzing it, ii. 31. 

—— its chemical eumposition, ii. 31. 

—— fermentation of it, ii. 32. 

—— mixing potatoes with it, ii. 32. 

Fly, the Hessian, i. 24. 

F ly-wheels misapplied, i. 553. 

trae uses of, i. 554. 

—— —— the theory of, i. 554. 

Foal, birth of, ii 279. 

Fogs causes of, i 197. 

Foot-rot, treatment of, i. 477. 
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ror sight. necessity of, i. 6. 

rorrey. Dr. ou Climate, ii. 209. 

Dowds, secon modation for, i. 115. 
treanmengof them in winter, ii. 12, 19. 
gencral neglect of, ii 13, 14. 
various kinds on a farm, ii. 14. 
—— Hens, treatment of. it 14, 15. 

— Turkeys, ii. 15. 

Geese. ii 15. 

Ducks, ii 16. 

—— Pigeons, ii. 16. 

Prices in different countries, ii. 16. 
modes of judging of them, ii. 17. 
their houses, ii 17 

—— daily treatment. ii 19. 

——- food for them, ii 20. 

—— brecding of, in winter, ii. 21. 
cramming, ji. 22. 

uses of their feathers, ii. 23. 
Hatching of them, ii. 223. 

season for it, 1i 223. 

—— by artificial heat, ii. 236-7. 
— development of the egg, ii. 237. 
Management of hens, il. 224. 

of turkeys, ii. 227. 

—- of geese, ii. 230. 

—— of ducks, ii. 233. 

—— of pea-fowl, i1. 234. 

of pigeons, ii. 234. 

in towns, their treatment, ii. 235. 
—— Diseases to which subject, ii. 235-6. 
—— eastrating them, ii. 239. 
Frenchlaw, drainage at, i. 320 

Frost, definition of, i. 195. 


G 


Gabell’s subsoil plow, i. 412. 

Gaits, setting up oats in, ii. 378. 

Galactometer, deseription and uses of, ii. 318. 

Garget in ewes, treatment of, ii. 169. 

Gates of the steading, i. 120. 

— field, construction of, ii. 260. 

—— their posts, ii. 261. 

various kinds of, ii. 262. 

——- iron, ii. 264. 

—— wire, ii. 265. 

—— pillars and fastenings, ii. 265. 

Gaw-euts, draining by, i. 311. 

Geese, general treatment of, ii. 15. 

—— management while hatching, ii. 230. 

Geographical distribution of climate, i. 200. 

of the Human Family, i. 200. 

Geological relations of soils, i. 219. 

Geology connected with Agriculture, i 

value of a knowledge of, i. 61. 

Germination of seeds, ii. 177. 

— effects of water and air, ii. 177. 

—— effects of plowing and sowlng on, ii. 178. 

—— of wheat, process of, ii. 421. 

Gimmers. lambing of, ii. 163. 

—— drafting, for sale, ii. 403. 

Glazing of the steading, i. 145, 151. 

Gluten, Prof. Johnston on, i. 31. 

Good and bad plowing and sowing, effcets of, 
on germinating seeds: see Germination. 

Gore-furrow, mode of forming, i. 295. 

Grain, steaming of, for horses, i. 558. 

—— apparatas for bruising it, i. 559. 

—— chemical constitution, ii. 41. 

disposing of; the markets, ii. 52. 

——- its sale by bulk or sample, ii. 53. 

—— measures for it, ii 56. 

laws relating to its gale, ii. 56. 

—— comparative statements, ii. 179. 

reaping of, ti. 373-388. 

carrying in, stacking, &c. ii. 388-400. 

—— sce also Barley, Wheat, Oats, &c. 
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Granary, proper position of, i. 80. 

plan and description of, i. 106. 

—— form of window for, i. 107. 

—— securing it from vermin, i. 117. 
Grass for horses in summer, ii. 281. 

—— land, or lea, plowing of, i. 74. 
clearing of trom stones, ii. 259. 
summer management of, ii. 274. 
—. —— see also Pastures. 

Grass-parks, season for letting, ii. 82. 








—[—= 





Grass-seeds, sowing with spring wheat, ii. 132. 


—— —— and by sowing-machine, ii. 134. 
harrowing, li. 142. 

Grating for drains, 1. 119. 

Gravelly soils, definition of, i. 216. 

loams, 1. 216. 

Grazing cattle, ii. 274. 

Gray, Mr. on moor-band pan, i. 418. 

Gray slates, not good for roofing, i. 144. 
Green, Mr., drain-plow invented by, i. 383- 
Green malt, feeding cattle on, i. 516. 
Grieve, or steward, duties of, i. 159. 
Grignon, agricultural institution at, i. 47. 
Grinding wheat, processes of, ii. 29. 
barley, 11. 35. 

—— oats, li. 37. 

beans, ii. 39. 

Ground plan of an existing steading, i. 83. 
— ofa proposed steading, i. 85. 
Grub, the oat: its ravages: prevention, ii. 151. 
Grubber, Finlayson’s, ii. 207. 

Kirk wood’s, i. 209. 

— the common Drill, ii. 335. 

— Wilkie’s ii. 335. 

Guénon's Treatise on Milch Cows, ii. 99. 
highly esteemed, 11. 99, 100. 


H 


Hail, phenomena attending, ii. 245. 
Halos around the sun and moon, i. 185. 
indications of weather from, i. 185. 
Hammels for feeding live-stock, i. 108. 
—— their position, size, &c., i. 108, 125. 
their advantages over byres, i. 520-21. 
Hams, caring of, ii. 11. 

Hand draw-hoe for drains, i. 364. 

Hand stubble-rake, the, ii. 388. 
Hannam, Mr., on wheat, ii. 383. 

Harness, position of, in the steading, i. 93. 
of the plow-horse, i. 386. 

its weight and cost. i. 387. 

cleaning of, i. 564. 

Harrow, various forms of, ii. 138. 

—— the wooden, ii. 139. 

—— the iron, ii. 141. 

—— the grass-seed and iron-web, ii. 142. 
—— the brake, ii. 142. 

— the drill or potato, ii. 210. 
Harrowing sowed land, ii. 132, 135. 
advantages of in spring, ii. 112. 
Harvest-bug, the, ii. 239. 

Hatching of the various fowls, ii. 223. 
— season for it, ii. 223. 

— of Hens, ii. 225. 

of Turkeys, ii. 227. 

——- of Geese, ii. 230. 

— Ducks, li. 233. 

Pea-fow], ii. 234. 

—— Pigeons, ii. 234. 

—— house for it, described, j. 115. 

—— by artificial heat, ii. 236. 

—— phenomena of its stages, ii. 237. 
Hatherton, Lord, results of draining. i. 376. 
Haulm. or straw. of the potato, ii. 66. 

as manure, ii 66. 

Hawthorn for hedges, i. 231. 

Hay, for sheep in winter, i. 125. 
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Hay, cutting, for horses, ii. 278. 

from ditferent grasses, ii. 336. 

—— making, by manual labor, ii. 337 

with horse labor. ii. 337. 

—— thatching of the stacks, ii. 339. 

calculating their weight, ii. 340-1. 

average weight per acre, ii. 341. 

chemical constitution, ii. 341. 

value of the crop, ii. 342. 

—— Implements in making, ii. 342-4. 

Tedding-machine, ii. 342. 

—— Rake, the hand, i1. 342-3. 

the American horse, ii. 344. 

Hay and Straw Cutters, forms of, i. 549. 

the Canadian, i. 550. ` 

—— — the Cylinder, i. 551. 

the Disk, i. 555. 

Hay-house, position, size, &c., i. 90. 

Hay-knife, description of, ii. 278. 

Hay-racks, forms of, i. 91. 

—— for the riding-horse, i. 96. 

for sheep, i. 449. 

Hay-rakes: see Hay. 

Hay-stacks, building, Kc. ii. 338. 

thatching, ii. 339. 

—— —— calculating their weight, ii. 341. 

Health, beneficial effect of Draining on, i. 375. 

Hedges im America, i. 226-7. 

Mr. Downing on. i. 227. 

— the hawthorn for, i. 226. 

—— the Osage Orange for, i. 228, 

——. expensiveness of, i. 228. 

Hedges, Thorn, planting, i. 226, 236. 

proper season for, i. 227. 

mode of making, i. 228. 

Implements made use of, i. 230. 

— choosing the plants, i. 231. 

— marking out the line, i. 232. 

bed for, i. 233. 

preparation for planting, i. 234. 

laying the plants, i. 234. 

—— best weather for planting, i. 235. 

—— dimensions of the ditch, i. 235. 

view ofa finished hedge-bank, i. 237. 

-— obstacles to be enconntered, i. 237. 

water lodging in, i. 238. 

—— bad effect of the scarsement, i. 240. 

—— planting in shrubberies, i. 242. 

—— planting in curves, i. 242. 

turf fences to them, i. 242-3. 

Hemp. steeping and drying. ii. 368. 

—— natural history of, ti. 372, 

— classification of, ii. 372. 

Henderson, Mr., on Swine, ii. 222. 

on preparing Flax, ii. 366. 

Hens, management of, ii. 11, 12. 

— houses for them, ii. 17. 

treatment while setting, ii. 17. 

Hepburn, Mr., snow-harrow and plow of, ii.171. 

Hereford ox, the, ii. 445. 

Hessian fly, the, i. 22. 

Highland and Agl. Soc.,proposed steadings of, 
rE las. 

Hill-shepherd, qualifications of, ii. 168. 

Hoar-frost, injurious effects of, i. 193. 

Hoe, the hand, i. 364. 

Hofwy] agricultural institution, i. 44. 

Hogs: see Swine. 

Hog’s lard, properties of, ii. 12. 

Hohenheim agricultural institution, i. 48. 

Hop, cultivation of, ii. 369. 

picking of, ii. 370. 

drying and packing, ti. 370. 

— uncertainty ofthe crop, ii. 370 

duty on the, ii. 371. 

— amount of, per acre, ii. 371. 

— scientific classification, ii. 373. 
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Hop, natural history of, ii. 373. 

— exports and imports of, ii. 373. 
Hopetoun oat, the, i. 148. 

Horns of Cattle. ii. 446. 

of Sheep, ii. 480. 

Horse, the. in New-England, i. 207. 
technicalities of, 1. 546. 

—— development of the teeth, ii. 453. 

—— indications of its age, il. 452-3. 

Horses, Farm. accommodation of, 3. 90. 
—— treatment during winter, i. 539. 

— the stables, 1. 99. 539. 

—— day’s feeding and work of, i. 539. 

— cleaning them, i. 542. 

warm mash for them, 1. 543. 

— allowance of oats, i. 543. 

~—— breeding them on the farm, i. 545. 
—— treatment of the mares, i. 545. 

—— the young, t. 545. 

names of different ages, i. 546. 

cooked food for, i. 546. 

—— danger of too nutritive food, i. 546. 
various mixtures for, 1. 547. 

—— regular allowanee of food, i. 548. 
superiority of prepared food, i. 548, 
—— hay and straw eutters, i. 549. 
steaming apparatus, i. 556. 
corn-bruisers, i. 559. 

choice of names for, i. 561. 

Riding aud Harness, 1. 97. 

— treatment in winter, i. 562. 

— before riding out, i. 563. 

—— cleaning their harness, i, 564. 
— Diseases to whieh subject, i. 564. 
— Bleeding them, 1. 564. 

— Blistering. i. 565. 

—- Physicking. i. 565. 

—— Fomentations, other remedies, i. 566. 
Pulse of the horse, i. 566. 
animals infesting, i. 566. 

— the Batts, i. 566. 

—  Jnilammation of the Bowels, i. 567. 
— Colds, i. 567. 

—— Grease, i. 567. 

—— the Staggers, i. 567. 

—— Thrush and Corns, i. 568, 

— Broken Wind, i. 568. 
——Saddle-Galls and Crib-biting, i. 568. 
—— W ind-sucking., i. 569. 
—Dust-ball and Worms, i. 569. 
—Specks in the eye, i. 569. 

uses of its Offals, i. 569. 

Grazing them in Summer, ii 274. 
Feeding them then, ii 281. 

—— Diseases, and Insects infesting, i. 566; 
ee. 233-4. 

— — Breaking in, ii. 212, 359. 

age for this, ii. 360. 

—— Points to be cultivated, 11. 430, 439. 
Horse, Draught, points of. ii. 439. 

— —— the Stallion, ii. 440. 

the Mare, ii 441. 

Horse-cloths, the, i. 98. 

Horse-chesnut, feeding sheep on the, ii. 297 
Horse- bot, ii. 284. 

Horse-hoe, Wilkie’s, description of, ii. 335, 
Horse-louse, description of, i. 566. 
Horse-ponds, position and size of, 1 136. 
Household bread, baking of, ii. 31. 

Hoven, a discase in cattle, eure of, i. 524. 
Howden, Mr, onthe protit of Draining, i. 376. 
—— expcriments by, on feeding Cattle, 1. 518. 
— on the Potata, ii. 205. 

Hurdles for sheep on turnips, i. 466-7. 

— implements for making, i. 467-8. 
setting them up, i. 443, 469. 
Husbandry, Mixed, in the United States i. 68. 
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Hydrography, value of a knowledge of, i. 61. 
Hygrometer, description of, i. 171. 


I 


Ice. properties of, i. 196. 

evaporation from it, i. 196. 

its cooling powers, i. 196. 

Imperial bushel, standard capacity of, ii. 55, 
Implement-house, position, &c., of, i. 90. 
Implements of the farmer, i. 18. 

—— importance of, i. 18. 

deficient varieties of, i. 12, 18. 
Importations of cattle, i 207. 

Industry in America, ii 374. 

Insects infesting Horses, i. 566; ii. 284. 
Cheese, ii. 321. 

Institutions of Practica! Agriculture, i 25, 35, 46 
Ireland, Agricultural Sehools in, i. 25, 42. 
— Dr Kane on her Resources, 1. 191. 
Irish box-ehurn, ii. 325. 

Iron, its use on farms, i. 97. 

Iron field gates, examples of, ii. 263. 
Iron web-harrow, ii. 142. 

Irrigation, begun during winter, i. 75. 
theory of its effects, ii. 73. 
Isometrical views of steadings, i, 82, 83. 
Italian rye-grass, peculiarities of, i. 22. 


J 


Jacob, Mr., on the Mocglin Ag). Inst., i. 46. 
Jefferson on differences of climate, i 203, 209. 
Joint-fellon, a disease in cattle, ii 277. 

——~ — causes and treatment, ii. 277. 
Johnston, Prof., on Glutea, ii. 31. 

— on Barley, ii. 34. 


K 
Kane, Dr., on the Resources of Ireland, i. 191. 
Kelso. effeet of Draining on its health, i. 375. 
Kildrummice oat, the, ii 148. 
Kirkwood’s grubber, ii. 209. 
Kyan’s proecss to prevent dry-rot, i. 142. 


L 


Labor, variety of on a farm, i. 5. 

distribution of, i. 5. 

Laboring population of the United States, ii. 45. 
Laing, Mr., on subsoil-plowing, 1 413. 
Lamb, extraction of, from the mother, ii. 158. 
treatment of. after birth, ii. 166. 

—— bringing up by hand, ii. 163. 

castrating of, il. 165. 

—— diseases when young, 1i. 169. 

— weaning of, li. 295. 

—— marking and buisting, ii. 296. 

296. 





























instruments for these, ii. 

Lambing ewes, ii. 155. 

Lambing-park, proposed, ii. 167. 

Lanarkshire or Wilkie’s plow, 1 255. 

detailed description of, i. 262. 

Land-owners, evils of their ignorance of Agri- 
cultare, i. 49. 

Land-rollers, various forms of, ii 146. 

Lantern for the stable, 1 544. 

Larch-tube drains, 1. 382. 

Larne, Ireland, Agricultural School at, i. 25, 42. 

Law, Professor, on Chemistry, i. 25. 

Law of the corn-market, ii. 56. 

Lawns, pasturing sheep on, ii. 266. 

Lawtown turnip, i. 437 

its origin, i. 440. 

Lead-work of the steading, i. 143. 149, 151. 

Lea-ground, plowing of, i. 394.—Modes of plow- 
ing, in different soils, i. 395. 

Le Couteur, Colonel, on wheat, ii. 25. 

Leicester breed of Sheep, ii. 447. 

Lever checse-press, ii. 330. 
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Lever turnip-slicer for sheep, i. 470. 
Lifting potatoes, time for, ii. 409. 
—— by the plow, ìi. 410. 
—— by Lawson’s brander, 11. 411. 
— by the graip, 21. 412. 
Lime, preservation of, i. 137. | ẹ 
preparation of, for the land, i 137; il. 349. 
— quantity for various soils, i. 350. 
nature of its action, ii. 351. 
Liming of land. 11. 349. 
Lind’s anemometer, i. 173. 
Lindley, Professor, onthe Potato, ii, 212. 
Linséed, feeding cattle on, i. 516; ii. 372. 
imported into Great Britain, 11. 372. 
expressing the oil, ìi. 372. 
Liquid-manure drain, i. 120, 152. v 
tank. its position, &c. i. 120 ; 1i. 63. 
farms where tanks are wanted, ii. 64. 
expense of the tanks, ii. 65. 
application of, ii 65. 
—— best cart for, ii. 68. 
cistern and pump for, ii. 69. 70. 
Littering cattle, i. 495. 
Littering of sows, ii. 217. 
Little, Mr., on the hill-shepberd, 11. 168. 
Live-stock, treatment of. 1. 13. i 
importance of attention to, t. 75. 
accommodation for, i. 79. 
their proper position, i. 80. 
providing winter food for. 1. 421. 
—— Points of, to be cultivated, ii. 427. 
symmetry or shape of, ii. 428. 
robustness of constitution, 11. 431. 
early maturity, ii. 432. 
selection of parents, ii. 433. 
—— breeding in-and-in, ii. 436. 
—— Crossing, ii. 437. 
—— examples of Horses, ii. 439. 
Cattle, ii. 442. 
Swine, ii. 451. 
see also Cattle, Horses, Sheep, &c. 
Loam, definition of the term, 1. 213. 
clay, i 215. 
sandy and gravelly, i. 216. 
London Veterinary College, i. 43. 
Long-Horn breed of cattle, ti. 444. 
Loose-box in the stable, i. 96. 
its importance, i. 96. 
Loudon, Mr., steading arrangement of, i. 125. 
Low, Professor, i. 41. 
—— his arrangement of steading, i. 125. 
—— theory of irrigation, ii. 73. 

M 
M’Ewan, Mr., his drain-plow, i. 383. 
Mackey breed of hogs, ii. 8. 
Machines, reaping, ti. 385. 
Madden, Dr., on the germination of seeds,1i.177. 
—— on the nitrate of soda as manure, il. 189. 
— on the fermentation of dung, ii. 191. 
comparison of manures by, ii. 206. 
Magnetism, value of a knowledge of, i. 60. 
Malting of barley, ii. 34. 
Man, his susceptibility to social pleasures, i. 77. 
Mangel-wurzel, drawing and storing of, i. 431. 
Mangers for cows, form, &c., i. 100. 
supplying with food, i. 100. 
Maunures, farm-yard, ii. 180. 
compost, ii. 184. 
artificial and compound, ii. 186-7. 
list of these, prices, &c., ii. 190. 
comparison of various, ii. 206. 
bone-dust, ìi. 353. 
— liquid, i. 152-3. 
Mann’s reaping-machine. ii. 384. 
Mares, treatment of, i. 545. 
—— management while in foal, ii. 279. 
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Mares, treatment after parturition, ii. 280. 
covering, by the stallion, ii. 280. 
—— points to be cultivated, ii. 441. 
Market, the Cattle, i. 527. 

the Sheep, i. 482. 

— the Corn, ii. 52. 

—— the Stock, ii. 52. 

— Sample, ii. 53. 

comparison of, ii. 53-4. 











‘—— frauds in, ii. 54. 


—— laws relating to, ii. 56. 

Marketing, winter the season for, 1. 76. 

Marking sheep, and the instruments, i. 479. 

Marshall, Mr., on the influence of winds, ii. 247 

Marshes, drainage of, i. 329. 

Mashes for farm-horses, i. 543. 

Mason-work of the steading, i. 148, 150. 

Mathematics, value of, to the farmer, i. 60. 

Measures for grain, ìi. 55, 56. 

Mechanics, importance of a knowledge of, i. 60 
application of, to Agriculture, i. 18. : 

Melvin, Mr., on subsoil-plowing, i. 413. 

on trenching, i. 416. 

Merino sheep, history of, ii. 304. 

ditticuity of fattening them, ii. 302. 

Meteorology, value of a knowledge of, i. 61. 

Meteorological tables, use of, i. 152. 

Mice, prevention of the ravages of, i. 117. 

Mid-Lothian or Currie plow, i. 255.—Detailed 

description of, i. 267. 

Migrations of animals, i. 208. 

Milk, churning of, ii. 307. 

yield and quality of, ii. 317. 

its constituents, 11. 317-18. 

various kinds, composition of, ii. 318-19. 

—— coagulation of, for cheese-making, ii. 314. 

—— various preparations for the table, ii. 320. 

Milk-house, situation, &c. i. 155. 

its furnishings, ii. 306. 

—— —— the vessels, and materials, ii. 306. 

necessity of cleanliness in, ii. 307. 

Milking the cow, modes of, ii. 94. 

—— vessels for it, ii. 95, 96. 

Milking-pail, best form of, ii. 308. 

Mists, phenomena attending, i. 197. 

Mixed farming, i. 68. 

in the United States, i. 68. 

Moeglin Agricultural Institution, i. 45. 

Moisture in land considered, i. 303. 

Mole-plow, description of. 1 381 

formation of drains by, i. 381, 

Moon, effects of its changes, i. 191. 

Moor-band pan, destroying, 1. 418. 

chemical composition of, i. 420. 

cause of its injurious effects, i. 420. 

Mortar-cart. the Swedish, i 137, 

Mould-board of the plow, i. 254. 

—— —— of the East-Lothian plow, i. 256. 

—— — Lanarkshire or Wilkie’s, i 262. 

—- —— Mid-Lothian or Currie, i. 267. 

—— nature of its action, 1. 274. 

scientific principles of, i. 278. 

formation of, 1. 278 

mode of analyzing it, i. 278. 

characters of the various, i. 280. 

—— mode of constructing, i. 282. 

— Slight’s new, i 281. 

—— pattern for it, i 284. 

building the block for, i 284. 

Mountain snow-plow, ii. 171 

































































| Movable sheds for sheep, i. 456. 


Mucilage of linseed, ii. 372. 

Mud-hoe. ii. 63. 

Mudie, Mr. Characteristics of Winter by, i. 77. 
on Spring, ii. 76. 

— on Summer. ii 240. 

Mutton, modes of cutting up, 1. 487. 
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Napier, Lord, on the lambing of ewes, it. 167. 

Net for confining sheep, i 444. 

tools used in setting up, 1. 444. 

New-Jersey scholars at Ayr. i. 34. 

New-England, first cartle in, i. 207. 

New-York, thermometrical observations at, for 
25 vears, i. 209-10. 

wheat in, i. 25. 

Nitrate of soda as manure, ii. 189. 


O 


Oats, sowing and culture of, il. 148, 
varieties of, ii 36, 148. 

—— sowing broadcast. ii. 150. 

—— drill-sowing, ii. 150. 

diseases to which subject, ii. 151. 
average crop of: its value, ii. 37. 
— weight of straw. grain, &e il. 42, 382. 
—— daily allowance to farm-horses, i. 543-4. 
—— quantity consumed, ii. 278. 

—— advantage of, to young horses, ii 279. 
—— grinding, into meal, ii. 37. 

natural history of, ii 36. 

—— classification of, ii. 36. 

—— chemical constitation, ii. 37. 

—— Crop of, in the United States, 11. 38. 
Observing and recording facets, i. 210. 
—— metbod to be pursued, i. 211. 

Ohio, wheat in, 3. 25. 

Oil-eake, manofacturing, ii. 372. 

feeding cattle on. 1. 511; 11. 372. 
— machine for breaking, 1 514. 

—— advantages, for calving-cows, ii. 85. 
— for sheep on turnips, i 452. 

box for, i. 453. 

Open ditches, draining by, i. 311. 

Osage Orange for hedges, i. 226. 

Oxen: see Catlle, §-c. 

Ox-louse, description of, i. 522. 


P 


Packing wool, ii. 300. 

Painting the steading, i. 146, 151. 

Parasitic animals infesting eattle, i. 522, 

Paring-plow, description of, 11. 124. 

Parsnips, drawing, «ec. i. 421. 

best varieties, i 441. 

Pastoral farming, i. 65. 

Pastoral districts of the U. S. i. 65. 

Pastoral farms, steading for, i. 123. 

—— importance of shelter, i. 459. 

breeds of sheep for, i. 458-9. 

drainage of, i. 459. 

—— — management of sheep on, i. 459-60. 

stells for, forms of, i. 461-3. 

— — erection of sheep-cots, i. 463. 

Hill. i. 464.—Stells for, i 465, 466. 

Pasturage for cattle, ii. 274 

Pasturing and soiling, comparison o ii. 283. 

Pea-fowl, treatment of, ii. 23, 234. 

Pearson, Mr , drain-plow by, i. 383. 

Pea crop in the United States, ii. 41. 

Pease, botanical classification of, ii. 40. 

average erop, ìi 40. 

—— chemical composition. ii. 40. 

uses to whieh applied, ii. 41. 

— their straw, or haulm, ii. 42. 

—— reaping and stooking of, ii. 379. 

—— carrying in and stacking, ii. 400-1. 

Peat tile drain, how made, i. 377. 

Pennock’e improvementon the English sowing- 
machine, i. 31. ` 

—— revolving rake, ii. 344. 

Pennsylvania, wheat in, ii. 25. 

Pet lambs. rearing, ii. 163. : 

Physical sciences, importance to Agriculture,i.19 
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Physicking horses, i. 565. 

Physiology of plants, value of knowledge of, i. 20 
Picking hops, ii. 370. 

Pickling seed-wheat, objects of, ii 126. 
Pigeons, management of, ii. 16, 234. 

-—— houses for them, i. 117; ii. 18. 
Pizs, management of, ii. 219, 221. 
Pig-sties. dimensions, &c. i. 114. 
Pitting Potatoes, ii 413. 
forms of pit, ii. 413-14. 

—— —— the conieal, ii. 413. 








| ——- —— the prismatie, or long, ii. 413. . 


ventilation of these, ii. 414. 
Planting Potatoes, li. 192 

Plants, geographical distribution of, i. 206. 
— their respiration, i. 180. 

Plaster-work of the steading, i. 145. 
specifications, i. 149. 151. 

Plow, the: its uses. 1 245. 

—- expense of, 1. 249. : 
—— advantages of iron and wooden, i. 249. 
—— defects of its working, i 249. 

—— remedies for this,i 250. 

—— proper tempering of the iron, i. 251. 

its early history, 1. 252, 

—— the caschrom, a primitive form of, i. 253. 
rude kind still in use, i 253. 

its gradual improvement, i. 253. 

first introduetion of Small’s, i 253, 

view of its land-side, i. 254. 

— general description of, i. 255. 

its general characteristics, i. 256. 

—— the East-Lothian, i. 255-6. 

—— the Lanarkshire, i. 255, 262. 

—— its peculiarities, i. 262. 

— the Mid-Lothian, i. 255. 

— detailed description of this, i. 267. 

its general action, i. 271. 

—— aetion of the eoulter, i. 271. 

—— the share, i. 273. 

—— the mould-board. i 274. 

—— principles and formation of this, i, 279. 
—— its degrees of draught, i. 285. 

—— Ransome's Bedfordshire, i. 404. 

— the Two-furrow, i. 405. 

— the Mole, for cutting drains, i. 381. 
various others for drain-eutting, i. 382. 
—- the Double Mould-board, ii. 332. 

— the scuffling or cleaning, ii. 333. 

—— Smith’s subsoil, i. 408, 418. 

—— other subsoil, i. 412. 

—— Yoking the horses to, i. 386. 

—— —— harness for it, i. 386-7. 

ordinary weight and cost, i. 387. 
working with two horses, i. 388. 
guidance of the horses, 3. 389. 

—— —— swing-trees for two horses, i. 390. 
—— — calculating theirstrength, &e. i. 390-1. 
—— —— making the swing-trees of iron, i. 391. 
—— —— swing-trees for three horses, i. 391. 
and for four, i. 393, 394. 

—— slowness of its Improvement, i. 409, 
—— disadvantages of wheeled, i. 402-403, 
—— various makers of, in England, i. 405. 
application to lifting potatoes. ii 410-11. 
Plowing. winter the eecason when done, i. 74. 
— contrasted effects of good and bad, ii. 178. 
— Ridges, modes of, 1. 289, 396 

various breadths of, i 289. 

— feering. or striking them, i. 290. 

—— gathering up from the flat, i. 299. 

—— casting. yoking or coupling, i. 294. 

—— the gore-furrow, i. 295. 
two-out-and-two-in, i. 297. 

—— inbreaks, i. 298. 

twice gathering-up, i. 299. 

—— cleaving with and without gore-furrow,i.300 
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Plowing, Cross, i. 301. Potatoes, Analyses of, ii. 415. 
—— Angle, how done, i. 301. —— changes of, by boiling, ii. 415. 
— Rib, i. 301-2. — Starch and Tapioca, manufacture of, ti. 414. 
—— Stubble and lea ground, i. 394. —— average value of the crop, ii. 410. 
— order in which done, i. 395. Potato-brander, or raiser, ii. 411. 
—— — ways of, and soil, i. 395. Potato-graip, ii. 412. 
—— head-ridges, i. 396. Potato or drill harrow, the, ii. 210. 
— characteristics of correct, i. 397. Potato haulm, or straw, for manure, ii. 65. 
—— examples of bad, i. 399. Potato-oat, peculiarities, ii. 148. 
weight of earth turned over, I. 400. Potato-raiser, the, ii. 41). 
—— time occupied by, i 400. Potato-store, position, &c. i. 117, 
— Table of time lost in turning, i. 401. Poultry on the steading, i. 115. 





management of in winter, ii. 13. 


—— advantage of long ridges, i. 401. 
gencral neglect of, ii. 14.: 


proper length on steep ground, i. 401 














— chemical changés forwarded by, i. 402. —— kinds kept on the farm, ii. 14. 
—— Deep, advantages of, i. 402. —— Hens, ii. 14. 

— Shallow, when admissible, i. 402. —— Turkeys and Geese, ii. 15. 
— Trench and Subsoil, i. 408. Ducks and Pigeons, ii. 16. 
— Mr. Smith’s plow for, i. 408, 418. — Prices of, ii. 16. 

—— — necessity of previous drainage, i. 410. | —— how to judge of, ii 17. 

—— ~—- other forms of plows, i. 411. —— their Houses, ii. 17, 18. ° 
——. —— advantage derivable from, i. 412. —— daily treatment, ii. 19, 22. 
—— —— general remarks, i. 419. — food for them, ii. 19, 22. 





breeding them in winter, ii. 21. 


— Cross, its objects, &c. ii. 111. 
remarks on cramming, ii. 22. 


for barley-seed, ii. 174. 








eee 




















—— —— for autumn wheat, ii. 416. -— uses of their feathers, ii. 23. 
Plowing-matches, advantage of, i. 406. —— Diseases of, ii. 24, 223, 235. 
—— —— ordinary way of conducting, i. 406. —— Indigestion, ii. 223-4. 

— errors in judging, i. 406. —— Shell-less Eggs, ii. 224. 
Plowman, duties of, i. 160. —— Egg-bound, ti. 224. 
—— best education for, i. 398. — Remedies, ii. 224. 

wages and allowances of, ii. 46. —— Caponizing, ii. 239. 
Plug-drains, description of, 1. 378. — Hatching them, ii. 223, 236. 

— section of, i. 379. a of Hens, ii. 224-7. 
Plumber-work of the steading, i. 143. — — of Turkeys, ii. 227. 

—- measurement and cost, i. 149, 151. —- —- of Geese,. ii. 230. 
Plumb-level for the drain-cutter, i. 365. —— —- of Ducks, ii. 233. 
Plunger-churn, ii. 326. —— —- of Pea-fow] and Pigeons, ii. 234. 
Pneumatics, value of, i. 60. ‘ —— treatment in towns, ii. 236. 
Poles for hops, ii. 369. Castrating of. ii. 239. 
Politics detrimental to the farmer, i. 9. Poults, management of, ii. 229. 
Pond, the horse, position. &c. i 136. Practical Agriculture, teaching, i. 35, 46. 
—— for sheep-washing, ii. 287. Practical Husbandry, learning, i. 28. 





—— necessity of attention, i. 29 


Pork, pickling of, ii. 10. 
commence in youth, i. 34, 


——- fattening, ii. 8. 

















— see also Swine. Presser-roller, objects of, ii. 136. 
Posts of field-gates, ii. 260. described, ii. 146. 
Potato, the, mixing with wheat flour, ii. 32. Produce, transporting, by steam, i. 67. 
— as food for Cattle and Pigs, i, 510,511; ii. 6. | Profit from draining, i. 375. 
Potatoes, preparing dung for, ii. 180, 183. Pulling flax and hemp, ii. 365. 
—— planting of, ii. 192. Pulse of the horse, i. 566. 
plowing, harrowing, &c. for, ii. 192. Pulse crops: see Beans, Pease, &c. 





dunging, planting, and plowing in, ii. 194. | Punching-nippers, for marking lambs, ii. 296, 
— width of the drills. ii. 199. —— mode of using, ii. 296. 

—— best varieties of, ii. 199, 200. Pupilage, time for commencing, i. 70. 

— effects of soil on, ii 199-200. —— first employments, i. 71. 

various modes of cultivating, ii. 201. 

— harrowing after peng ee ii. 202. 

—— Diseases to which subject, ii. 203. Quadrangular steading. origin of, i. 125. 

— the curl, ii. 203. Quarter-ill, a disease of cattle, ii. 277. 

— the taint, ii. 203. _- treatment of, ii. 277. 

—— natural history of the plant, ti. 205. 



































classification of, ii. 206. R 
—— introduction into Great Britain, ii. 206. Rain, appearances of, i. 186. 
—— damage done by rooks, ii. 206. causes of its fall, 1. 186. 
—— Failure, Prof. Lindley on, ii. 312. —— Tables of quantities, &c. i. 187. 
— Lifting and Pitting them, ii. 409. connection of, with winds, i. 190. 
—— —— by the Plow, ii. 410. ~——— effect of the phases of the Moon, i. 191. 
— ~ by the graip, ii. 412. —— foreign matters brought down by, i. 191. 
storing of, ii. 412. Rain-water, cistern for, i. 134. 
— forms of Pits for, ii. 413-14. Rain-guage, description of, i 174. 
—- the conical pit, ii. 413. mode of using, i. 174. 
—— the prismatic or long, ii. 413. Rake, the hand hay, ii 343. 
—— necessary precautions against heating,ti.414 | —— the American horse, ii. 344. 
comparison with W heat, ii, 414. —— the stubble, ii 388. 
— Cobbett’s assertion, ii. 414, — Pennock’s revolving horse, ii. 344. 


—— No. persons supported by an acre of, ii. 415. ' Rams, separate feeding of, i. 452. 


All 





Rams, serving the ewes by, ii. 404. 

Ransome, Messrs., plow improvements, i. 403. 

— their F F or Bedfordshire plow, i. 403. 

Rape, feeding shcep on. 1. 455. 

Rats, prevention of their ravages, i. 117. 

Readings. agricultural, i. 421. 

Reaping of grain, importance, Kc. ii. 373. 

proper ripeness of the crop. ii. 375. 

— Mr. Hannam’'s experiments, ii. 322-3. 

superintendence of the reapers, ii, 376. 

— mode of cutting with the scythe. ii. 376. 

—— arrangement with the workers, ii. 377. 

—— Gaits, formation of, ii 37% 

— Rye, Beans, and Pease, ii. 379. 

—— and Mowing contrasted, ii. 379. 

greater cheapness of Mowing, il. 379. 

— otber advantages, ii. 380. 

proportion of straw, grain and roots, 1i.3£1. 

Reaping machines: 11. 384-6. 

Smith’g, ti. 334. 

—— — Bell's, ii. 324. 

—— —— Mann's, ii. 384-5. 

—— — compared with hand-reapin 

Reaping-sickles, forms of, ii. 335 6. 

Reaping-scythes, ii. 386. 

Rennet for chcese-making, ii. 314. 

Rennie, Prof., on Irrigation, ii. 73.—The proper 
theory, ii. 74. 

Repairing fences, ii. 259. 

Respiration of plants, effect on the air, i. 181. 

Ribbing, plow for, 1. 302. 

mode of executing, ii 125. 

Ricks, hay, building of, ìi. 338. 

Ridges, modes of plowing, i. 289. 

diferent breadths of. i. 289. 

mode of feering, i. 290. 

— gathering-up from the flat, i 292. 

— casting, yoking or coupling, 1. 294. 

— the gore-furrow, i. 295. 

two-out-and-two-in, i. 297. 

—— inbreaks, i. 298. 

—— twice gathering-up, 299. 

cleaving with and without gore-furrow, 
i. 300. 

—— cross-plowing, i. 301, 

—— angle-plowing, i. 301. 

-—— rib-plowing, i. 302. 

Ring for the tull, ii 297. 

the fixing of it. ii. 298. 

River-watcer, peculiarities of. 1. 135. 

Roberton, Mr., preparing stones for drains, 
i. 354. 

— on the relative expenses of drainage, i.383. 

Robustness of constitution: see Live Stock. 

Roller corn-bruiser, i. 561. 

Roller, Crosskill’s clod-crushing, ii. 352. 

—— common, forms, and materials for, ii 146 

Rolling after sowing, ii. 132. 

—— grass-fields, ii 259. 

Rolling, storing and packing ficeces, ii. 298. 

Roosting-places for fowls, i. 115. 

Ropes, rein, ii 391. 

—— for the cart, 1 392. 

Roping for stacks, varieties of, 11. 396-399. 

Rot in sheep, i. 477; ii. 408. 

— alleged cure of. by salt, i. 453 

Rotherham plow, 1. 253. 

Roville agricultural institution, i. 47. 

Rusky, or seed-basket, ii 128. 

Rye, botanical classification of. ii. 38. 

chemical composition of, ii. 38. 

—— its straw, ii 42. 

—— manure for, ii. 39. 

reaping of, ii 379. 

Rye crop of the United States, ii. 38. 

Rye-grass, cultivation for seed, ii 336. 

--— —— Italian, peculiarities of, i. 22. 
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Saddle-horses, treatment of, i. 562 

breaking-iu, 11 359. 

—— proper age, ii. 360 

Salt. for the rot in sheep, i. 453. 

mode of purifying. ii. 312 

Salting butter, ii 311. 

Sample grain-market, ii. 52 —Advantages and 
disadvantages, il 52-3. 

Sandy soils, definition of, 1 215. 

—- loams,i 216 














` | Scab in sheep, treatment of, ìi 457. 


Scarsement on hedge-bank, i. 240. 

Scarifier or grubber, ii 207. 

Finlayson’s i. 207. 

—— Kirkwood’s, ii. 209. 

——— the common Drill, ii. 324. 

—- Wilkie's, i. 335. 

Schools, Agricultural, i. 25. 41, 42. 

Sciences, the Physical, and Agriculture, i. 15. 

—— value of, to the farmer, i. 59. 

Scoop. the bog-drain. 1. 322. 

the earth drain, 1.352. 

Scot, Mr., on larch-tube, draining 

Scotland, Agricultural Society of, 

Scott, Mr, on feeding horses, i. 54 

Scaffiing-plow, ii 333. 

Scythe, the patent, for hay, ii. 2&2. 

——- cutting grain with the, ii. 376. 

—— advantages over the sickle, ii. 379. 

—— various forms of, ii. 376. 386. 

Seasons, fall of rain in the, i. 189. 

—— tbe Agricultural, i. 15, 16. 

Sea-ware for manure. ii 66. 

its composition, 1. 67. 

way in which applied, ii. 67. 

Sea-water, freezing of. i. 196. 

Seed-wheat, preparation for sowing, ii. 126. 

choosing, ii. 28. 

—— marks of good, ii. 28. 

preparation for autumn-sowing.ii.418. 

saving effected by dibbling.&c.,ii.419. 
rocess of germination in, 1i. 421. 

Seed-basket, the English. ii. 128. 

Seeds, germination of, ii. 177. 

necessity of water and air, ii. 177-8. 

—— effects of good and bad plowing. ii. 178. 

effects of good and bad sowing, 1i. 178. 

Selection of parents in breeding live-stock 








382. 
2 


1. 382 
1425. 
8. 























—_— 
—— 
re 
— 











n. 433. 

Selles, Marcel de, on the Migration of Animals, 
1. 2028. 

Shallow plowing, when admissible, i. 402. 


| Share of the East Lothian plow, i. 256, 259. 





of the Lanarkshire, }. 
—— of the Mid-Lothian, i. 
—— nature of its action, 1. 
Shearing sheep, ii. 289. 
Shed for carts. form. &c i. 114. 

Sheep. providing winter food for, i. 421. 
— cost of feeding on turnips, i. 436. 
Tarnip-slicers for, i. 470, 472, 475. 
—— Diseases in Winter, i. 476. 

—— — in Summer, li. 297. 

in Autumn, ii. 408. 

Purging, i. 476. 

——~ —— Parasites, i. 476. 

—— —— Scab, i. 477. 

—— — Foot-rot, i. 477. 

—— — Wildfire, i. 477. 

——- —— Braxy. i. 477. 

—— Scald-head, ii. 297. 

— Hot, ii. 408. 

—— Pining, ii. 409 

Feeding. on turnips, i. 442 

—— on rape, i 455. 

——— —— the ewes in lamb, i. 454. 


262, 264. 
267, 269. 
273. 
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Sheep, Hurdles for confining, i. 443. 

—— Nets, and setting them up, i. 444. 

—— precaution to be observed, i. 446. 

— selection for putting on turnips, i. 447. 
—— explanation of names given them, i. 448. 
straw or hay rack for, i. 449. 
turnip-trough for, i, 450. 





—— mode of arranging,&c. on turnip-field,i.451. 


separate feeding of the tups, i. 452. 
oil-cake or grain-box for, 1, 453, 476. 
— alleged benefit of salt, i. 453. 

—— shelter for, while on turnips, i. 455. 
movable sheds for. i. 456-7. 

—— fixed sheds at the steading, i. 457. 
—— advantages of these modes, i. 457. 
—— breeds for different localities. i. 458. 
—— on pastoral and hill farms. i. 460. 








—— various forms of Stells for, i. 461, 463, 465. 


Driving and Slaughtering, i. 478. 
—— best time for driving, i. 478. 
—— way of marking. i. 479. 








qualifications of the drover, i. 481. 
—— Marketing them, i. 482. 

rules of the market, i. 482. 
deposition of fat on, i. 483. 

— judging of their condition, i. 484. 
Slaughtering them, 1. 486. 

modes of cutting up, i. 48 

—— merits of the various parts, i. 488. 
characteristics of the flesh, i. 489. 
best age for killing, i. 489-90. 























—— kinds preferred at different markets, i. 490. 


—— shipping them to cities, i. 490. 





—— Meat and Offal, quantity of, 1. 492. 
loss sustained in cooking, i. 492. 
—— curing into Hams, i. 492. 

—— preparation of the Suet, i. 493. 
— uses of its parts, 1. 493. % 
constitution of its skin, 1. 494 

— Grazing of, ii. 274. 

—— Feeding them in Summer, ii. 285. 
— Washing them, ii. 287. 

pool for it, ii. 287-8. 

—— Shearing them, ii. 289-93, 











—-— appearance of, when new-clipped, ii. 294. 


—— Weaning the Lamb. ii. 295. 

—— Marking and buisting them, ii. 296. 
Management of, in Autunity ii. 403. 
—— Drafting ewes, &c. for sale, ii. 403-404. 
Tupping of the ewes, ii. 404. 

—— Tota] number of. in Great Britain, ii. 304. 
—- the Merino breed, ii. 304. 

—— Pointsto be cultivated, ii. 447. 

—— examples of these, ii. 448. 

—— the Leicester. ti. 448. 

—— the Cheviot, ii. 449. 

—- the South-Down, 11. 449. 

—— the Black-faced, ii, 450. 

Sheep-cots, disadvantages of, i. 463. 
Sheep-farms: see Pastoral Farms. 
Sheep-flakes, making of, i. 466. 
Sheep-hurdiles, making, i. 443, 467. 

—— —— setting up. I. 468. 

Sheep-nets, working of, i. 470. 

Shelter, importance of, i. 243, 458. 
advantage of, in grazing, ii. 276. 
Shepherd, duties of the, i. 161. 

—— his general qualifications, ii. 168. 
ordinary wages and allowances, ii. 49. 
duties in the lambing-season, ii. 155. 
—— the skillful and the unskillful, ii. 155. 
number of ewes he can attend, ii. 167. 
—— the Hill, qualifications of, ii. 168. 
Shepherd’s crook, uses of, ii. 164. 
Shepherd’s dog, training, &c. ii. 172. 




















proper length of day’s journey, &c. i. 480. 


superiority of steam conveyance for, i. 491. 


Shephera’s dog, varieties of, ii. 173. 

—— instruction of, ii. 174. 

Shirreff, Mr. on the Potato failure, ii.-204. 
Shocing draught-colts, ii. 216. 
Shoulder-drain, the, i. 378. 

Shovel, the ditcher’s. i 231. 

the broad-mouthed, i. 321. 

—— the lime or frying-pan, i. 356. 

Sickle, forms of, ii. 385-6. 

Sinclair, Sir John, breeding stock in his time,i.65 
Skinner breed of hogs, the, ii. 9. 

Slating of the steading, i. 143. 

specifications of, cost, &c. i. 151. 
Slaughtcring cattle, i. 486. 

sheep, 1. 532. 

Slight. Mr., his new mould-board, i. 284. 
Slinking or slipping the calf, ii. 86. 

its causes, ii. 86. 

—— prevention of it, ii. 87. 

Small's, or East-Lothian plow, i. 253-256. 
Smith. Mr., his subsoil plow, i 403, 418. 
—— his reaping-machine, ii. 384. 
Smith-work of the steading, i 149, 151. 
Smithy, advantage of, on the steading, i. 121. 
Snow, nature of, i. 1992, 

its various forms, i. 192. 

storms during spring, ii. 76. 
Snow-harrow and plow, ii. 171. 

Sock of plows: sec Skare. 

Sod-draining, i. 380. 

tools used for, i. 380. . 

Soiling and pasturing cattle, ii. 283. 

Soils and subsoils, i 213. 

importance of an acquaintance with, i. 213 
— Characters of the ditferent, i. 214-216. 
—— the pure clay, i. 214. 

—— the sandy clay, i 215. 

—— the clay-loam, i. 215. 

—— the pure sand, i 215. 

—— the gravelly, i 216 

sandy and gravelly loams, i. 216. 
Definition of, i, 217. 

—— effects of the subsoil on the soil, i. 217. 
—— Terms applied to them, i. 218. 

—— their colors, i. 219. 

geological relations, i, 220, 221. 

—— agencies by which produced, i. 220. 
—— causes preventing accumulation, i. 221. 
scientific definition of, 1. 222. 

— mechanical analysis of. i. 223. 

Stones in, their purposes, i 223. 

—— Chemical constituents, i 224, 

Liebig’s analyses of, i. 225. 

Sole-shoe of Small’s plow, i 260. 

of the Lanarkshire, i. 265. 

of the Mid-Lothian, i. 269 
South-Down sheep, ii. 449. 

Sow, farrowing, ii. 217. 

sty for her, ii 218. 

necessity of attending in parturition, ii. 219. 
—— food for her after it, ii. 220. 

—— Diseases of; treatment, ii. 221. 
number to be kept on the farm, ii. 222, 
Insects infesting, ii. 13. 

Sowing spring-wheat and grass-seeds, ii. 125. 
of oats, ii. 148. 

—— of barley seed, ii. 174. 

—— by drill, i 150. 

—— by hand, how done, i. 130. 

— effects of good and bad on seed, i. 179. 
of Turnips, mangel-wurzel. &c. ii. 252. 
Sowing-sheet and basket, il. 129. 
Sowing-machine for grass-seeds, ii. 134. 

for grain, ii 142. 

in the United States, 1. 31. 

—— —— Pennock’s improved, i. 31. 

Sown and natural grasses compared, ii. 336. 
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Spade, the narrow drain, i. 352. 
— the dung, ii. 61. 

Spaying, effect of, ii. 107. 

Spottiswoode. improvement of by draining,i.375 
Spirit-level, uses of, i. 362. 

Spring and Winter: contrasted, ii. 76. 
—— the weather during, ii. 77-8. 
farm operations af, ii. 79. 
Spring wheat, selection of, ii. 137. 
—— —— sowing with grass seeds, ii. 125. 
—— —— preparing the land for. ii. 126. 
preparation of the seed, ii 126. 
Spring-water. impuritics of, i. 135. 
Springs, origin of, i. 313. 
on 8 uniform surfsce, i. 313. 
—— on a varied ditto, i. 314. 
appearances of soil, explained, i. 307. 
Stable-forks, 1 543. 
—— lantern, i. 544. 
Stables for work-horses, 1. 90. 
proper flooring for, i 93. 
roofing and ventilating, 1. 95. 

for riding-horses, 1. 96. 
— the windows, i 105. 
should be dry, i 98. 
Stacks, thatching of, ii. 393. 
roping, modes of, ii. 394. 

Covering in wet weather, ii. 399. 
Stack-yard, position, &c. i. 20. 
—— arrangement of, i. 116. 
Stacking grain, ii. 389. 
— —— stathels for,? 116. 
stools for, 11 390. 
building the stacka, ii. 390. 
Stallion and the mare, ii. 220. 

—— points to be cultivated, ii. 440. 
Stalls for the work-horseg, i. 94, 199. 
— for cows, i. 99. 

Starch, manufacture of, ii. 33. 

Stathel for stacks, ii. 116. 

Steading, description of, i. 78. 

—— best situation for, i. 78. 

should be complete, i. 79. 
causes of defects, i. 81. 

— description of these, i. 82. 

—— ground-plan of, i. 83. 
—— a proposed. i. &4. 

—— advantages compared, i. 85. 

—— importance of draining, i. 118, 

— modifications of, i. 121. 
—— best mode of contrasting, i. 122, 
— fer pastoral farms, i. 123. 
a carse farm, i. 124. 
— adairy farm, i. 124. 
origin of the quadrangular, i. 125. 
—— specifications connected with, i. 126. 
—— digging its foundations, i. 128. 

—— the walls. i. 127. 
—— the doors, corners. &c. i. 127. 

—- outside walls, and stairs, i. 129. 
—— the floors, i. 129. 
— supply of water. i. 134. 
building-stone for, i. 136. 
—— its wvod-work, i 138. 
—— kinds of wood employed, i. 140. 
—— the plumber-work, i. 143. 
slating, i. 143. 

— plastering, i. 145. 

—— glazing, i. 146. 
—— painting, i. 146. 
—— measurements and pricea, i. 148-152, 
Steam, facility of transportation by, i. 67. 
Steam-engine. position, &c. of, i. 89. 
Steaming apparatus for turnips, &c. i 555. 
Steeping flax, ii. 366. 

Stells,various forms of, for sheep-farms, i.461,465 
—— with hay-racks, i. 465. 
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Stephens, Geo, on irrigated meadows, i. 71-75. 
Stephenson, Mr., on feeding cattle i. 519. 
Steward, duties of, i. 159. 
wages of, ii. 49. 
Stock grain market. ii. 52 
advantsges and disadvantages of, ii. 53, 
Stone for the steading, i. 136. 
Stone cheese-press, ii. 329. 
Stone-ducts in drains, 1 337 
Stone-dykes, building of, ìi. 353. 
—— openings in, ii 357. 
Stones, removing them from fields, ii. 259. 
Stools for stacks, making, i. 116; it 390 
Store for turnips, i. 111. 
for potatoes, i. 117. 
| Store-farming: see Pastoral Farms. 

Storing potatoes, ii 412. 

—— turnips, cabbage, &c. i. 421, 429. 
of wool, i. 299. 
~ Stathaven, fattening calves in, ti. 105. 

Straw. composition of Wheat, ii. 41. 
Barley, it. 42. 
Oat and Rve, ii. 42 

—— Pease and Beans, ii. 42. 
Laer composition of, ii 43. 

inattention usually paid to, ii. 43-4. 

—— importance of ita right management, ii. 44. 
—— its value, ii. 44. 
quantity of different crops, ii. 45. 
: Straw-barn, position of. i. 80. 

Straw-cuttcr, forms of. i. 549. 
| the Canadian, i. 550. 
—— —— the Cylinder, i. 551. 
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—— the Disk, i 555. 
Straw-racks, forms of.i 110. 

iron, i. 111. 

for sheep, i. 449. 
Straw-ropes, twisting, ii. 401-2. 
Implements for, ii. 402. 
Street-manure, ii. 207. 

—— and stable dung, ii. 207. 
Stubble ground, plowing, i. 394. 
—— different ways of, i. 395. 
Stubble-rake, the hand, ii. 388. 
Student, hints to, i. 9, 10, 17, 18, 22, 74, 77, 191. 
Sty for swine, i. 114. 

—— for the brood-sow, ii. 218, 
Subsoil. definition of, i. 217. 

effect on the soil, i 217. 

| see also Sots, 

Subsoil-plowing, ita objects, i. 408. 
—— Smith's plow for it, i. 408, 418. 
not always good, i. 410. 
—— —— when injuriova, i 410, 

—— —— other plows for it, i. 412. 
—— —— proposed modification, 412. 
—— —— advantages from, i. 412. 
—— —— compared with trenching, i. 416. 
general remarks, i. 419. 
Summer, characteristics of. ii. 240 
—— phenomena of, ii. 240-1. 

state of the weather, ii. 255-6. 
—— farm-work during, ti. 248. 
Summer-fsllowing, ii. 346. 

—— —— soils requiring, ii. 347. 
— nature of its action, ii. 351. 
Surface-draining, 1. 315. 

Suters for plug-draining, i. 379. 
Swedish mortar-cart, i. 137. 

Swedish turnips, sowing, &c. ii. 251, 
Swine, driving and slaughtering, ii 5. 
treatment of the pigs, ii. 6-7. 
—— cooked rs raw food for, ii. 6. ? 
—— best food for, ii. 6. 

—— times to be fed, ii. 7. 

—— names at different agea, ii. 7-8. 
—— judging of their condition, ii. 8, 
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Swine, troughs for them, ii. 9, 10. 
—— Slaughtering, ii. 10. 

cutting up, ii. 11. 

loss of flesh in cooking, ii. 11. 
—— digesting their flesh, ii. 11. 
—— pickling, ii. 11. 

——. curing the hams, ii. 11. 

—— composition of the Fat, ii. 12. 
—— uses of do., ii. 12. 

—— the skin, bristles, &c. ii. 12. 
—w— experiments in feeding, ii. 12. 
— Diseases of, ii 12. 

Insects infesting, ii 12, 13. 
—— points to be cultivated, ii. 431, 452. 
—— examples of this, ii. 452. 

— in America, ii. 5, 8. 

—— Mackey breed of, ii. 8. 

—— the Skinner breed, ii. 9. 

— — American treatment of, 11. 219. 
—— their usefulness ii. 219. 

food for, ii. 219. 

Swing-trees for the plow, i 390. 
for two horses, i. 390. 

for three, i. 391. 

for four, i. 393, 394. 
Symmetry of live-stock, ii. 428. 
Sympiesometer, its uses, i. 168. . 
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Taint in potatoes, ii. 203. 
Tank for liquid manure, i. 119. 
cost, &c. of i. 119. 152; ii. 65. 
farms where required, il. 64. 
—— mayure, De Rham on, i. 153. 
Tar manufacture, i. 142. 
importation of, i. 142. 
Tartarian oat, li. 148. 
Tedding-machines described, ti. 337. 
—— the English, ii. 342. 
Teeth of domesticated animals, ii. 452. 
—— indications of age from, ii. 453. 
of the Horse, ii. 453. 
-—— in the Ox, il. 454. 
in the Wild Boar, ii. 454. 
Templemoyle, Agricul. Seminary at, i. 41. 
Ten-hour system of labor, 1. 541. 
Thaér, Von, his School at Moeglin, i. 46. 
Thatching hay-stacks, ii. 339. 
—— corn-stacks, ii. 394.9. 
Thermometer, the, i. 168. 
-—— history and uses of, i. 169. 
—— the self-registering, i. 169. 
Thermometrical observations, i. 209. 
Thorn-hedges, planting of, i 226. 
—— season for, 1 227. 
—. — how made, i. 228, 
—— — implements used for, i. 228-30. 
choosing the plants, i. 230. 
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—— —— planting in the shrubberies, &c. ì.241, 


turf-fences to, i. 242-3. 

see also Hedges, 
Thorough-draining, objects, &c. i. 322. 
—— —-— depths of drains, i. 333. 

—— —— necessity of ducts, i. 337. 

—— —— the main drains, i. 339. , 
——— —— the small drains, i. 342, 343, 352. 
distance between drains, i. 345, 367. 
—— —— the run of the drains, i. 347 
—— —— cutting them, i. 351 

—— —— tools used for, i. 351. 

—— —— filling them in, i. 353. 

—— —— materials used for, i. 353-4. 
preparation of stones for, i. 353. 
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— —— a stone-drain, dimensions. &c. i. 357-8. 


— — the sub-main drains, i. 367. 
—— —— a tile and sole drain, i. 371. 


—— —— plan of a thorough-drained field, i.372. 


Thorough-draining, the tiles for, i. 359. 

—— Examples of profit of, ì 375. 

—— —— the flat stone drain, i. 377. 

—— —— the peat-tile, i 377. 

—— -— the clay-lfand shoulder, i 378. 

—— —— the plug or wedge, i. 379. 

the sod drain, i. 380. 

-——— —— by the mole plow, i. 381. 

— —— with larch-tubes, i. 382. 

—— —— with brushwood, i. 382. 

durability of brick, i. 382, 

—— —— cutting, with the plow, i. 383. 

Principles on which necessary, i.334. 

Threshing, by the hand flail, ii 345. 

Threshing-machine, i. 80. 

position, &c. of. i. 80. 

Throw-crook, ii. 395. 

description of, ii. 402. 

Thunder-storms, ii. 242. 

their prevalence in Summer, ii. 252. 

Tile-draining, i. 359. 

—— — the ducts, i, 338. 

—— -— the main drains, i. 339. 

—— —— the small drains, i 342, 352. 

the main-drain tiles, i. 359. 

necessity for the sole, i 359. 

—— —— size and form of tiles, i. 360. 

—— —— number on an acre, i 361. 

-——— —— junction of the tiles, i. 362. 

—— — laying them down, i 363. 

—— —— fixing and covering i. 365. 

size of the tiles, i. 368. 

soles for small drains, i. 368. 

—— — laying these down, i. 368. 

— —— filling the drains, i. 369. 

view of a tile drain completed, i. 371. 

Draining, Thorough Drain- 
ing, Fe. 

Tiling of roofs, i. 134. 

Timber, preserving from dry-rot, i. 141. 

proper season for felling, ii. 76. 

Training and working the shepherd dog, ii. 172 

Transplanting, sowing wheat by, ii. 419. 

Transporting produce by steam, i. 67. 

Treatment of domestic animals, i. 540. 

Trees for hedges in America, i. 227. 

Trenching with the spade, i. 408. 

—— early use of the spade, i. 408 

substitution of the plow, i. 408. 

Trenching, objects, &c. i. 414, 

-——— with the spade, i. 414. 

expense of it, i. 415. 

-—— with the plow, i. 415. 

—— effects on the soil, i. 416. 

—— compared with subsoil-plowing, i. 416. 

advantage derived from, i. 419. 

Troughs for pigs, ii. 9, 10. 

—— turnip, for cattle, i. 110. 

water, i. 111. 

Trowel, for laying tile-soles, i. 364 

Tups, separate feeding of, i. 452. 

serving the ewes by, ii. 404. 

Turkeys, management in winter, ii. 15. 

management while hatching, ii. 227. 

—— treatment of the young, ii. 227. 

Turnips, preparing dung for, ii. 183. 

sowing of, ii, 250-2. 

—— preparation of the ground for, ii. 250. 

—— plowing, dunging, &e. ii. 250-1, 

—— best varieties of, ii. 251. 

—— drill and broadcast sowing of, ii. 252. 

—— raising them by bone-duét, ii. 253. 

store for, i. 111 

— positinn of the store, i. 111. 

proportions to be eaten, 1. 423, 

—— stripping the ground of, i. 424. 

— carting them, 1. 427-8. 
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Turnips, pulling, topping and tailing, i. 425. Walker, Mr. experiments in feeding cattle, i.517 

best weather for removing, i, 428. on feeding pigs, ii. 12. 

the triangular store, i. 430. Warnes, Mr. mode of feeding cattle, i. 516. 

— filling and covering it, i. 430. Washing sheep, ii. 286-7. 

other ways of storing, i. 430. W ater, supply of. for the farm, i. 132. 

—- Varicties of, i. 432. causes and cure of its hardness, i. 135. 

—— the White Globe, i. 432. supplying cattle with, i. 112. 

—— the Yellow, 1. 433: great expansion, when freezing, i. 196. 

—— the Swedish, i. 434. —— agency of, in forming soils, i. 219. 

—— remarkable Crops, i. 434. — preventing its lodgment, i. 238, 

—— superiority of the Swedish, i. 435. —— sources of superfluous, i. 313. 

specific gravity of the different kinds, i. 436 | —— effect on germination, ii. 173. 

—— nutritive matter of, i. 436. W ater-furrowing, ii. 136. 

—— ordinary prices per aere, i. 436. Watering-pots for stock, ii. 275. 

—— hybrid varieties, i. 437. mode of constructing, &c. ii. 275, 358. 

—— protection of during snow, i. 437. W ater-meadows, management of in winter, i.71 

illustrations of badly formed, i. 438. Weaning calves, ii. 266, 270. 

——— Number of roots per acre, i. 439. W eather, instruments for indicating, i. 165-174 

examples of heavy erops, i. 440. —- the Barometer, i. 166. 

—— their History, i. 440. —— Sympiesometer, i. 168. 

—— introduction and cultivation, i. 440. —— Thermometer, i. 168. 

feeding sheep on, in winter, i. 440. —— Hygrometer, i. 171. 

best form of picker, i. 442. —— W eathercagk, 1. 172. 

—— Trough, for sheep-feeding, i. 450. —— Anemometer, i. 173. 

—— Slicers, i. 470, 473, 475. —— Rain-guage, i. 174. 

—— Feeding Cattle on, i. 495. ——- indications from the Clouds, i. 175-80, 

wire- basket for, i. 499. —— agency of electricity, i. 180. 

—— —- slicing and cleaning, i. 503. ——— indications of from the Aurora Borealis, 

apparatus for steaming, i 556. i. 185. 

Tarnip-drill, history of, ii 258. —— other atmospheric phenomena, i. 185. 

Turnip-picker, i. 450. —— in Winter, general uncertainty of, i. 76. 

Turnip slicers for sheep, i 470, 473, 475. in Spring, ii. 76. 

for Cattle, i. 511. — in Summer, ii. 240. 

Turnip-stemmed cabbage, i. 441. in Autumn, ii. 363, 

Turnip-troughs for Cattle, i. 110. W edge er plug draining, i. 378. 

for Sheep. i. 450. W edgewood’s table-churn, ii. 323. 

Turn-wrest snow-plow, ii 171. Weighing wool, ii. 300. 

Tutors, agricultural, i 40: see Ag. Schools. Weight of fat oxen, rules, ii. 267. 

Two-furrow plow, i. 405. —— fallacy of these rules, ii. 269. 

Twisters of straw-ropes, ii. 402. Wells, Dr. his theory of dew, ii. 242. 
Wells, sinking of, on the farm, i. 132. 

U West Highland ox, ii. 445. 
Udder of the cow, ii. 98. Wheat, spring, sowing of, ii. 125. 
structure of, ii. 98-9, 


r 1 —— classification by the ear, ii. 26. 
—— Diseases of, in Summer, ii. 277. 


—— by the grain, ii 27. 
United States, mountain ranges of, i. 65. — judging of quality, color, &c. ii. 28. 
—— —— grazing districts of, i. 65. kinds for various purposes, ii. 28-9. 
—— —— mixed farming in, i. 68. —— the best for seed, ii. 28. 
iron on farms in, i. 97. 


——- detection of damaged, ii. 28-30. 
—— — climate of, i. 198-9, 


preserving in granaries, ii. 28. 

—— — Grain produce of, ii. 25, 34, 38, 41. ~— grinding of, ii. 29. 

—— —— Laboring population of, ii. 45. —— flour and bran, ii. 29. 

—— —— Applicability of the Book or THE chemical composition, ii. 31. 
Farm to: see Book of the Farm, |— microscopic structure, ii. 32. 
Observations of Am. Ed. 


nutritive matter in, ii. 33. 
Upper-barn, plan, &e. i. 106. manufacture of Starch from, ii. 33. 
V 


—— Straw of, ii. 41. 
k, —— Varieties of, ii. 137. 
Vapor, quantities of, in the air, i. 187. —— Cutting, i. 17; ii. 382. 
Vegetation as a source of electricity, i. 180. Prof. Johnston on the Gluten of, i. 31. 
Ventilators for the stable, i. 95. proper ripeness for cutting, ii. 382. 
Vermin, preserving barn-floors from, i. 88. 
Veterinary Colleges, i. 43. 


Cutting of, ii. 373. 
—— Carrying in and Stacking, ii. 388, 
— —— the London, i. 43. oe : 
the Edinburgh, i. 43. 


— Weight of Grain. Straw., &c. ii. 382. 
; r 43. —— Autumn, sowing of, ii. 416. 
Von Tbaër, M. agricultural institution of i. 45. 
W 


plowing, &e. the land, ii. 416-17. 
Waddell, Mr. construction of floors by, i. 129. 


various modes of this, ii. 417. 
—— —— thorough-draining for it, ii. 418. 
W ages of farm-servants, ii. 45, 
of the plowman, ii. 46. 


—— —— preparation of the seed, ii. 418. 
—— —— sowing by dibbling, &c. ii. 419, 
plowm 46. —— —— and by transplanting, ii. 419. 
—— when living in bothies, ii. 47-8 —— —— expense, and saving of seed, ii. 420. 
of the steward and shepherd, ii. 49. —— —— the process of germination, ii. 421. 
of the hedger., ii. 49. 
— of the cattle-man, ii. 49. 
of the field-worker, ii 50. 


W heeled plow, the, i. 404. 
Wheeled turnip-slicer, for sheep, i. 473. 
Walton, Mr. on breeding the Alpaca, ii. 451. 
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Wildfire, a disease in sheep, i. 477. 
—— treatment of, 1. 477 
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Wilkie’s drill-grubber and harrow, ii. 335. 
— horse-hoe, ii. 336. 

—— plow, i. 255, 262. 

Wilson, Dr. on Drainage, i. 375. 
Windows for stables, i. 105. 

—— for byres, i. 105. 

for the granary, i. 107. 

Winds, relation of to rain, i. 190. 

influence on weather in Summer, 11. 246. 
Winsboro’,Gov.,and the cattle of N.Eng’d.i 207 
Winter, farm operations in, i. 74. 

—— importance of these, i 74. 

—— uncertainty of weather in, i. 76. 
arrangenient of field-work, 1. 301. 
——- wheat, sowing, &c. li 416. 

Wire field-gates, ii. 265. 

—— turnip-basket, i 499. 

W omb of the cow, the, ii. 84. 

Wood, Kyanizing, 1. 141. 

W ood-floor for the corn-barn, i. 87. 

— advantages of, i. 87. 

preserving it from vermin, i. 88 
W ood-paving, advantages of, i. 130. 

——- —— various kinds, i. 130. 

-——- —— comparative expense, i. 131. 
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W ood-work of the steading, i 138. 
—— measuremcnt and cost, 1.138, 148,15) 
Wool, Washing, ii. 298. 





— clipping, ìi. 298 





storing, weighing. &c. ii. 298. 

qualities of, ii. 301. 

——- effects of fattening on its quality, ii. 302. 
chemical analysis of, ii. 303. 

——— microscopic examination. ii. 303. 

causes of its felting, ii. 303-4. 

W ool-room, plan and description of, i. 106-7 
W ool-shears, ii. 289. 

Working the shepherd’s dog, ii. 172. 
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Year, agricultural, divisions of, ì. 15. 
Yeast for baking, ii. 31. 

Yoking horses to the plow, i. 386. 

—— the young draught-colt, ii. 215. 
—— to the cart, ii. 216 

Youatt, Mr., observations on wool, ii. 303 


Z 
Zinc, employment for rvofing, i. 143. 
Zones of the earth, the. 1. 201. 
Zoology, value of a study of, i. 61. 
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